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MAR 0 8 1985 

CERTIFIED MAIL: RETURH RECEIPT REQUESTEO (P 662 037 136) 

^r . C. R. SacrlsoQ 
General Onager 
Rtolycorp, Inc. 
P.O. Box 419 
Questa, Hew Mexico 87S56 

Ret Application to Discharge to Waters of the United States 
Permit »o. îlOO22306 

Dear Mr. Sacrlsons 

Eoelosed Is ^ e pobllc notice, fact sheet, and a copy of the permit which th is 
Agency has drafted ynder the authority of t ^ National Pollutant Discharge 
Elimination System. A copy of the f ina l perait t t l l l be called to you when the 
Agency has made a f inal permit decision. 

Should you have sny questions concerning any part of the penalt, please feel 
free te contact the Perots Branch at the above address or telephone (214) 
767-4375. 

Sincerely, 

/s/Myron 0. KniJdson 

^ r o n 0 . Knudson, P.E. 
Director, Hater t̂ anageiaent Division (6U) 

Enclosures 

cc w/perwit copy: 
Hew %x1co Envlronoental Inprovei^nt Division 

UljiKE ;kw; 202; NM22306-1/-15 
CONCURRENCES 

U ^ l l ^ 
HannesschTlager 

j£ 
EPA Form 1320-1 11 OFFICIAL FILE COPY 

GPO : 1983 0 - 403-201 



Advertising Order Number 5T-3216-NNLX 
U.S. Environmental Protection Agency 
Public Notice of Draft NPDES Permit(s) 

MARCH 9, 1985 

This is to give notice that the U.S. Environmental Protection Agency, Region 6, has 
formulated a Draft Permit for the following facility (facilities) under the National 
Pollutant Discharge Elimination System. Development of the draft pennit(s) was based 
on a preliminary staff review by EPA, Region 6, and consultation with the State of 
NEW MEXICO" The State of NEM MEXICO is currently reviewing the draft 
permitls) for the purpose of certifying or denying certification of the permit(s). 
The permit(s) will become effective within 30 days after the close of the comment 
period unless: 

a. The State of NEW MEXICO denies certification, or requests an 
extension for certification prior to that date. 

b. Comments received prior to APRIL 9. 1985 warrant a public notice of 
EPA's final permit decision. 

c. A public hearing is held requiring delay of the effective date. 

EPA's contact person for submitting written comments, requesting information 
regarding the draft permit, and/or obtaining copies of the permit and the Statement 
of Basis or Fact Sheet is: 

Ms. Ellen Caldwell 
Permits Branch (6W-PS) 
U.S. Environmental Protection Agency 
Interfirst Two Building 
1201 Elm Street 
Dallas, Texas 75270 
(214) 767-2765 

EPA's comments and public hearing procedures may be found at 40 CFR 124.10 and 
124.12 (48 Federal Register 14264, April 1, 1983, as amended at 49 Federal 
Register 38051, September 26, 1984). The comment period during which written 
comments on the draft permit may be submitted extends for 30 days from the date 
of this Notice. During the comment period, any interested person may request a 
Public Hearing by filing a written request which must state the issues to be 
raised. A public hearing will be held when EPA finds a significant degree of 
public interest. 

EPA will notify the applicant and each person who has submitted written comments or 
requested notice of the final permit decision. A final permit decision means a 
final decision to issue, deny, modify, revoke or reissue, or terminate a permit. 
Any person may request an Evidentiary Hearing on the agency's final permit decision. 
However, the request must be submitted within 30 days of the date of the final 
permit decision and be in accordance with the requirements of 40 CFR 124.74. Any 
condition(s) contested in a request for an evidentiary hearing on an existing Source 
may be stayed if the request for a hearing is granted. If any condition(s) contested 
in a request for an evidentiary hearing are granted on a New Source, New Discharger, 
or Recommencing Discharger the applicant shall be without a permit. 

Further information including the administrative record may be viewed at the above 
address between 8 a.m. and 4:30 p.m., Monday through Friday. 
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NPDES authorization to discharge to waters of the United States, permit 
No, NM0022306 . 

The applicant's mailing address is: Molycorp, Inc. 
P.O. Box 419 
Questa, New Mexico 87556 

The discharge from this molybdenum milling facility is made into the Red River, 
a water of the United States classified for coldwater fishing; fish culture; 
livestock and wildlife watering; and secondary contact recreation. The 
discharge is located on that water approximately one mile above the bridge at 
the Red River Fish Hatchery. A fact sheet is available. Under the standard 
industrial classification (SIC) code 1061, the applicant's activities are mining 
and milling operations which produce molybdenum disulfide concentration. 

The changes from the previously issued permit are: 

1. Concentration limits for molybdenum and manganese are suspended during 
periods of zero flow from outfall 001. 

2. The definition of the term "composite sample" is revised to "a minimum 
of two grab samples of effluents collected not less than four hours apart over a 
normal eight hour operating day ." 

3. pH limitations are changed to within the range of 6.0 to 9.0 S.U. 



* ' • • 0 ^ ' ' 

UNITED STATES E N V I R O N M E N T A L PROTECTION AGENCY 
REGION VI 

I N T E R F I R S T TWO BUILDING. 1201 ELM STREET 
DALLAS.TEXAS 75270 

FACT SHEET 

For proposed National Pollutant Discharge Elimination System (NPDES) Permit No. 
NM0022306 to discharge to waters of the United States. 

Issuing office: U. S. Environmental Protection Agency 
Region VI 
InterFirst Two Building 
1201 Elm Street 
Dallas, Texas 75270 

Applicant: Molycorp, Inc. 
P.O. Box 469 
Questa, New Mexico 87556 

1. The applicant currently operates a molybdenum mining and milling operation. 

2. As described in the application, the plant site is located in Taos County, 
New Mexico. Discharge is to the Red River of the Rio Grande Basin. 

3. The known uses of the receiving waters are: 

Coldwater Fishery. 
Fish Culture. 
Livestock and wildlife watering. 
Secondary contact recreation. 

4. Stream standards are: 

The general and specific stream standards are provided in "New Mexico Water 
Quality Standards," New Mexico Water Quality Control Commission, August 1973. 

5. The following Is a quantitative description of the discharge described in 
the application: 

a. 

b. 

Outfall 

001 
002 

Outfall 

001 
002 

Flow 
Frequency 

Intermittent 
Intermittent 

Avg/Daily 

3.31 
N/A 

Temp. °F 
Avg/Summer 

N/A 
N/A 

(MOD) Max/(MGD) M1n/(MGD) 

4.32 
0.61 

Temp. °F 
Avg/Winter 

N/A 
N/A 

N/A 
N/A 

Temp. °F 
Max Min 

N/A N/A 
N/A N/A 



Effluent Characteristics 
c. Outfall 

001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 
001 

002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 
002 

Parameter 

Chemical Oxygen 
Total Suspended 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Flourlde 
Total I ron 
Total Lead 
Total Manganese 
Total Mercury 
Total MolybdenuiT 
Total Zinc 
pH wi th in range 

Chemical Oxygen 

Di 

Demand 
Solids 

1 

of 6.6 to 

Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Flourlde 
Total I ron 
Total Lead 
Total Manganese 
Total Mercury 
Total MolybdenuiT 
Total Zinc 

1 

i l l y Avg (mg/l) 

30 
11 
N/A 
<0.01 
N/A 
0.046 
2.90 
0.56 

N/A 
1.20 

<0.06 
4.13 
0.08 

8.3 S.U. 

8 
7 

<0.04 
<0.01 
<0.03 
0.004 
2.20 
0.36 

N/A 
1.37 

<0.01 
2.71 
0.0 

Dally Max (mg/l) 

38 
29 
0.56 

<0.01 
0.04 
0.046 
2.90 
0.80 
0.18 
1.39 

<0.06 
4.36 
0.14 

15 
20 
N.D. 
<0.01 
N.D. 
0.005 
2.30 
0.54 
0.21 
1.42 

N.D. 
2.84 
0.09 

pH within range of 7.1 to 7.8 S.U. 

6. On the basis of preliminary staff review, the Environmental Protection 
Agency, after consultation with the State of New Mexico, has made a tentative 
determination to Issue a permit for the discharge described in the application. 

7. The proposed effluent limitations for those pollutants proposed to be 
limited are as follows: 

See attached draft permit. 

8. A brief explanation follows of the express statutory or regulatory provision 
on which permit requirements are based, including appropriate supporting 
references to the Administrative Record required by 40 CFR §124.9: 

a. NPDES permit No. NM0022306 Issued to Molycorp on July 29, 1983. 
b. Consolidated NPDES application No. NM0022306 received from Molycorp on 

January 19, 1982. 
c. Ore Mining & Dressing Point Source Category Guidelines, 40 CFR Part 440, 

dated December 3, 1982. 



d. Request for permit modification from Molycorp, dated June 29, 1984, and 
received on July 5, 1984. 

9. The following is an explanation of calculations or other necessary 
explanation of the derivation of specific effluent limitations and conditions, 
including a citation to the applicable effluent limitation guideline or 
performance standard provisions as required under 40 CFR §122.44 and §122.45 and 
reasons why these are applicable: 

1. In accordance with the modification request, concentration limits for 
molybdenum and manganese are suspended during periods of zero flow from 
Outfall 001. When only Outfall 002 is being discharged, the levels of these 
small flow seepage sources may exceed the concentration limits for the 
normal composite of Outfalls 001 and 002 without any significant effect on 
the receiving stream. The economics of re-routing and treatment are not 
feasible or warranted. Therefore, based on best professional judgment 
(BPJ), concentration limits only are suspended during periods of zero flow 
from Outfall 001. 

2. In accordance with the modification request, based on BPJ the 
definition of "composite sample" Is revised to "a sample consisting of a 
minimum of two grab samples of effluents collected not less than four hours 
apart over a normal operating day ." This modification Is made to allow 
the permittee to utilize personnel normally available at the monitoring site 
since the two-part composite sampling has provided representative, 
consistent samples In the past. 

3. In accordance with the modification request and the concurrence of the 
NMEID, pH monitoring limits are revised to within the range of 6.0 to 9.0 
S.U. 

10. The requested varlance(s) N/A appear justified for the following reason(s): 

N/A. 

11. The permit is in the process of certification by the State agency. A draft 
permit and draft public notice will be sent to the District Engineer, Corps of 
Engineers, and to the Regional Director of the U. S. Fish and Wildlife Service, 
and the National Marine Fisheries Service, prior to the publication of that 
notice. 

12. The public notice describes the procedures for the formulation of final 
determinations. 
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xW Permit No. NM0022306 
Application No. NM0022306 

AUTHORIZATION TO DISCHARGE UNDER THE 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance with the provisions of the Federal Water Pollution Control Act, as 
amended, (33 U.S.C. 1251 et. seq; the "Act"), 

Molycorp, Inc. 
P.O. Box 469 
Questa, New Mexico 87556 

is authorized to discharge from a facility located at Questa, Taos County, 
New Mexico 

to receiving waters named Red River 

In accordance with effluent limitations, monitoring requirements and other 
conditions set forth In Parts I, II, and III hereof. 

This permit shall become effective on 

This permit and the authorization to discharge shall expire at midnight, 
August 30. 1988 

Signed this day of 

Myron "D. Knudson, P.E. 
Director, Water Management Division (6W) 
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Permit No. NM0022306 

PART I 
REQUIREMENTS FOR NPDES PERMITS 

SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - Outfal1 001 & 002 

During the period beginning the effective date and lasting through ***** 
the permittee 1s authorized to discharge from Outfall(s) serial number(s) 001, 
process water from milling operation and tailings disposal; 002 - seepage from 
tailing Impoundment. 

Such discharges shal l be l imi 
below: 

Ef f luent Character is t ic 

Flow-m3/Day(MGD) 
Temperature 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluor ide 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 
Biomonitoring 

Ef f luent Character is t ic 

now-m3/Day{MGD) 
Temperature 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 

Ited and n lonito 

kg/day(lb 
Dal ly Avg 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
35(78) 
N/A 
N/A 

* * * * 

red by the p lermittee as specif 1( 

Discharge L imi tat ions 
s/day) 

Dally Max 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
71(156)*** 
N/A 
N/A 

Monitoring Requi 
Measurement 
Frequency 

(1) 
1/week 
1/week 
1/week 
1/week 
1/week 
1/week 

Other Units 
Daily Avg 

* 

* °C (*°F) 
60 mg/l 
20 mg/l 
0.5 mg/l 

N/A 
0.15 mg/l 
0.025 mg/l 
N/A 
N/A 
0.3 mg/l 
1.0 mg/l 
0.001 mg/l 
* ng/ l 
N/A 
N/A 

rements 
^ample 
Type 

Record 
In Si tu 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 

ed 

(Specify) 
Daily Max 

* 

* "•C(* "F) 
90 mg/l 
30 mg/l 

1.0 
.05 

0.30 
0.05 
3.0 
0.6 
0.6 
1.5 

mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 
mg/l 

0.002 mg/l 
• 

0.2 
N/A 

mg/l 
mg/l 



PART I 

Continued from page 2 

Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 
Biomonitoring 

Page 3 
Permit No. 

(2) 
1/week 
1/week 
1/week 
1/week 
1/week 
1/week 
1/week 
(3) 

of -23 
NM0022306 

Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
(4) 

** 
*** 

**** 

Report 
See Part III, Paragraph B 
Sum total for Outfalls 001 & 002 
Sum total average for Outfalls 001 A 002 for six months preceeding 
reporting period end date; also report daily average mass for each month. 
(1) Continuous and totalized monitoring for Outfall 001; daily estimate for 

Outfall 002 
(2) 2/week for Outfall 001; 1/week for Outfall 002. 
(3) See Part III, Paragraph D. 
(4) See Part III, Paragraph E. 

***** One year from date of mill start-up. 

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard 
units and shall be monitored 1/week by grab sample. 

There shall be no discharge of floating solids or visible foam In other than 
trace amounts. 

Samples taken In compliance with the monitoring requirements specified above 
shall be taken at the following 1ocat1on(s): 

Outfall 001 

Outfall 002 

Latitude 36° 40' 61" and Longitude 105° 38' 30" which is the 
discharge spillway from Pope Lake. 

Latitude 36° 40' 61" and Longitude 105° 37' 30" which is the 
collected and combined seepage from the tailings impoundment. 
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Page 
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4 of 23 
No. NM0022306 

PART I 
REQUIREMENTS FOR NPDES PERMITS 

SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - Outfall 001 & 002 

During the period beginning ***** and lasting through the expiration date, 
the permittee Is authorized to discharge from Outfall(s) serial number(s) 001, 
process water from milling operation and tailings disposal; 002, seepage from 
tailing Impoundment. 

Such discharges shall be limited and monitored by the permittee as specified 
below: 

Effluent Characteristic Discharge Limitations 

Flow-m3/Day(MGD) 
Temperature 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluor ide 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 
Biomonitoring 

Ef f luent Character is t ic 

Flow-m3/Day(MGD) 
Temperature 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 

kg/day(lbs7day) 
Dal ly Avg 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
11(25) 
N/A 
N/A 

* * * * 

Daily Max 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
23(50)*** 
N/A 
N/A 

Other Units (Specify) 
Dally Avg 

* 

* °C (*°F) 
60 mg/l 
20 mg/l 

0.5 mg/l 
N/A 

0.15 mg/l 
0.025 mg/l 

N/A 
N/A 

0.3 mg/l 
1.0 mg/l 
0.001 mg/l 
1.0 mg/l 
N/A 
N/A 

Monitoring Requirements 
Measurement 
Frequency 

(1) 
1/week 
1/week 
1/week 
1/week 
1/week 
1/week 
(2) 

Sample 
Type 

Record 
In-situ 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 

Daily Max 

* 

* °C (*°F) 
90 mg/l 
30 mg/l 

1.0 mg/l 
.05 mg/l 

0.30 mg/l 
0.05 mg/l 
3.0 mg/l 
0.6 mg/l 
0.6 mg/l 
1.5 mg/l 
0.002 mg/l 
2.0 mg/l 
0.2 mg/l 
N/A 
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Continued from page 4 

Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 
Biomonitoring 

Page 
Permit 

1/week 
1/week 
1/week 
1/week 
1/week 
1/week 
1/week 
(3) 

5 
No. 

of y 
NM0022306 

Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
(4) 

** 
*** 

«**** 

Report 
See Part III, paragraph B. 
Sum total for Outfalls 001 & 002. 
Sum total average for Outfalls 001 & 002 for six months preceeding 
reporting period end date; also report dally average mass for each month. 
(1) Continuous and totalized monitoring for Outfall 001; dally estimate 

or Outfall 002. 
(2) 2/week for Outfall 001; 1/week for Outfall 002. 
(3) See Part III, Paragraph D. 
(4) See Part III, Paragraph E. 
One year from date of mill start-up. 

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard 
units and shall be monitored 1/week by grab sample. 

There shall be no discharge of floating solids or visible foam In other than 
trace amounts. 

Samples taken in compliance with the monitoring requirements specified above 
shall be taken at the following locatlon(s): 

Outfall 001 

Outfall 002 

Latitude 36° 40' 61" and Longitude 105° 38* 30" which Is the 
discharge spillway from Pope Lake. 

Latitude 36° 40' 61" and Longitude 105° 37' 30" which Is the 
collected and combined seepage from the tailings Impoundment. 
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SECTION B. SCHEDULE OF COMPLIANCE 

The permittee shall achieve compliance with the effluent limitations 
specified for discharges In accordance with the following schedule: 

Report mill start-up 

Progress Report 
Progress Report 
Progress Report 
Achieve Compliance 

3 mos. 
6 mos. 
9 mos. 
12 mos. 

after mill start-up 
after mill start-up 
after mill start-up 
after mill start-up 
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Permit No. NM0022306 

PART II 
STANDARD CONDITIONS FOR NPDES PERMITS 

SECTION A. GENERAL CONDITIONS 

1. Duty to Comply 

The permittee must comply with all conditions of this permit. Any permit 
noncompliance constitutes a violation of the Clean Water Act and Is 
grounds for enforcement action; for permit termination, revocation and 
reissuance, or modification; or for denial of a permit renewal application. 

2. Penalties for Violations of Permit Conditions 

The Clean Water Act provides that any person who violates a permit 
condition implementing Sections 301, 302, 306, 307, 308, 318, or 405 of 
the Clean Water Act Is subject to a civil penalty not to exceed $10,000 per 
day of such violation. Any person who willfully or negligently violates 
permit conditions Inplementing Sections 301, 302, 306, 307, or 308 of the 
Clean Water Act Is subject to a fine of not less than $2,500 nor more 
than $25,000 per day of violation, or by imprisonment for not more than 1 
year, or both. 

3. Permit Actions 

This permit may be modified, revoked and reissued, or terminated for 
cause Including, but not limited to, the following: 

a. Violation of any terms or conditions of this permit; 

b. Obtaining this permit by misrepresentation or failure to disclose 
fully all relevant facts; or 

c. A change In any condition that requires either a temporary or a 
permanent reduction or elimination of the authorized discharge; or 

d. A determination that the permitted activity endangers human health 
or the environment and can only be regulated to acceptable levels 
by permit modification or termination. 

The filing of a request by the permittee for a permit modification, 
revocation and reissuance, or termination, or a notification of planned 
changes or anticipated noncompliance, does not stay any permit condition. 
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Permit No. NM0022306 

9. Severability 

The provisions of this permit are severable, and if any provision of 
this pennit or the application of any provision of this permit to 
any circumstance is held Invalid, the application of such provision 
to other circumstances, and the remainder of this permit, shall not 
be affected thereby. 

10. Definit ions 

The following definitions shall apply, unless otherwise specified In 
this permit: 

a. "Daily Discharge" means the discharge of a pollutant measured 
during a calendar day or any 24-hour period that reasonably 
represents the calendar day for purposes of sampling. For 
pollutants with limitations expressed In terms of mass, the 
daily discharge" Is calculated as the total mass of the 

pollutant discharged over the sampling day. For pollutants 
with limitations expressed in other units of measurement, the 
"daily discharge" is calculated as the average measurement 
of the pollutant over the sampling day. "Daily discharge" 
determination of concentration made using a composite sample 
shall be the concentration of the composite sample. When 
grab samples are used, the "daily discharge" determination 
of concentration shall be the arithmetic average (weighted 
by flow value) of all samples collected during that sampling 
day. 

b. "Daily Average" discharge limitation means the highest 
allowable average of "daily discharges" over a calendar nionth, 
calculated as the sum of all "daily discharges" measured during 
a calendar month divided by the number of "daily discharges" 
measured during that month. 

c. "Daily Maximum" discharge limitation means the highest allow
able "dally discharge" during the calendar month. 
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c. Notice 

(1) Anticipated bypass. If the permittee knows In advance 
of the need for a bypass, it shall submit prior notice. 
If possible at least ten days before the date of the 
bypass. 

(2) Unanticipated bypass. The permittee shall submit notice 
of an unanticipated bypass as required in Section D, 
paragraph 6 (24-hour notice). 

d. Prohibition of bypass. 

(1) Bypass Is prohibited, and the Director may take enforcement 
action against a permittee for bypass, unless: 

(a) Bypass was unavoidable to prevent loss of life, 
personal Injury, or severe property damage; 

(b) There were no feasible alternatives to the bypass, 
such as the use of auxiliary treatment facilities, 
retention of untreated wastes, or maintenance during 
normal periods of equipment downtime. This condition 
Is not satisfied if adequate back-up equipment 
should have been Installed In the exercise of 
reasonable engineering judgment to prevent a bypass 
which occured during normal periods of equipment 
downtime o r preventive maintenance; and 

(c) The permittee submitted notices as required under 
Section B, paragraph 4.c. 

(2) The Director may approve an anticipated bypass, after 
considering Its adverse effects. If the Director determines 
that It win meet the three conditions listed above In 
Section B, paragraph 4.d.(l). 

5. Upset Conditions 

a. Definition. "Upset" means an exceptional Incident In which 
there Is unintentional and temporary noncompliance with 
technology-based permit effluent limitations because of 
factors beyond the reasonable control of the permittee. An 
upset does not Include noncompliance to the extent caused by 
operational error. Improperly designed treatment facilities. 
Inadequate treatment facilities, lack of preventive maintenance, 
or careless or Improper operation. 
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SECTION C. MONITORING AND RECORDS 

1. Representative Sampling 

Samples and measurements taken as required herein shall be representative 
of the volume and nature of the monitored dishcarge. All samples 
shall be taken at the monitoring points specified In this permit and, 
unless otherwise specified, before the effluent joins or is diluted 
by any other wastestream, body of water, or substance. Monitoring 
points shall not be changed without notification to and the approval 
of the Director. 

2. Flow Measurements 

Appropriate flow measurement devices and methods consistent with 
accepted scientific practices shall be selected and used to ensure 
the accuracy and reliability of measurements of the volume of monitored 
discharges. The devices shall be Installed, calibrated, and maintained 
to Insure that the accuracy of the measurements are consistent with 
the accepted capability of that type of device. Devices selected 
shall be capable of measuring flows with a maximum deviation of less 
than *_ 10% from true discharge rates throughout the range of expected 
discharge volumes. Guidance In selection, installation, calibration, 
and operation of acceptable flow measurement devices can be obtained 
from the following references: 

a. "A Guide to Methods and Standards for the Measurement of 
Water Flow", U.S. Department of Commerce, National Bureau of 
Standards, NBS Special Publication 421, May 1975, 97 pp. 
(Available from the U.S. Government Printing Office, Washington, 
D.C. 20402. Order by SD catalog No. C13.10:421). 

b. "Water Measurement Manual", U.S. Department of Interior, 
Bureau of Reclamation, Second Edition, Revised Reprint, 
1974, 327 pp. (Available from the U.S. Government Printing 
Office, Washington, D.C. 20402. Order by Catalog No. 
127.19/2:W29/2, Stock No. S/N 24003-0027). 

c. "Flow Measurement In Open Channels and Closed Conduits", U.S. 
Department of Commerce, National Bureau of Standards, NBS 
Special Publication 484, October 1977, 982 pp. (Available In 
paper copy or microfiche from National Technical Information 
Service (NTIS), Springfield, VA 22151. Order by NTIS No. PB-
273 535/5ST). 

d. "NPDES Compliance Sampling Manual", U.S. Environmental 
Protection Agency, Office of Water Enforcement, Publication 
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7. Averaging of Measurements 

Calculations for all limitations which require averaging of measurements shall 
utilize an arithmetic mean unless otherwise specified by the Director in the 
permit. 

8. Retention of Records 

The permittee shall retain records of all monitoring Information, Including 
all calibration and maintenance records and all original strip chart recordings 
for continuous monitoring instrumentation, copies of all reports required by 
this pennit, and records of all data used to complete the application for this 
permit, for a period of at least 3 years from the date of the sample, 
measurement, report, or application. This period may be extended by request of 
the Director at any time. 

9. Record Contents 

Records of monitoring information shall Include: 

a. The date, exact place, and time of sampling or measurements; 

b. The Individual(s) who performed the sampling or measurements; 

c. The date(s) analyses were performed; 

d. The Individual(s) who performed the analyses; 

e. The analytical techniques or methods used; and 

f. The results of such analyses. 

10. Inspection and Entry 

The permittee shall allow the Director, or an authorized representative, upon 
the presentation of credentials and other documents as may be required by law, to: 

a. Enter upon the permittee's premises where a regulated facility 
or activity Is located or conducted, or where records must be 
kept under the conditions of this permit; 

b. Have access to and copy, at reasonable times, any records 
that must be kept under the conditions of this permit; 

c. Inspect at reasonable times any facilities, equipment (Including 
monitoring and control equipment), practices, or operations 
regulated or required under this permit; and 

d. Sample or monitor at reasonable times, for the purposes of 
assuring permit compliance or as otherwise authorized by the 
Clean Water Act, any substances or parameters at any location. 
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6. Twenty Four Hour Reporting 

The permittee shall report any noncompliance which may endanger-health 
or the environment. Any information shall be provided orally within 
24 hours from the time the permittee becomes aware of the clrcmstances. 
A written submission shall also be provided within 5 days of the time 
the permittee becomes aware of the c ire (instances. The written 
submission shall contain a description of the noncompliance and Its 
cause; the period of noncompliance. Including exact dates and times, 
and if the noncompliance has not been corrected, the anticipated time 
It Is expected to continue; and steps taken or planned to reduce, 
eliminate, and prevent reoccurrence of the noncompliance. The 
Director may waive the written report on a case-by-case basis If the 
oral report has been received within 24 hours. 

The following shall be Included as information which must be reported 
within 24 hours: 

a. Any unanticipated bypass which exceeds any effluent limitation 
In the pennit. 

b. Any upset which exceeds any effluent limitation In the permit. 

c. Violation of a maximum daily discharge limitation for any of 
the pollutants listed by the Director in Part III of the permit 
to be reported within 24 hours. 

7. Other Noncompliance 

The permittee shall report all Instances of noncompliance not reported 
under Section D, paragraphs 4, 5, and 6, at the time monitoring reports 
are submitted. The reports shall contain the Information listed In 
Section D, paragraph 6. 

8. Changes In Discharges of Toxic Substances 

The permittee shall notify the Director as soon as It knows or has 
reason to believe: 

a. That any activity has occured or will occur which would result 
In the discharge. In a routine or frequent basis, of any 
toxic pollutant which Is not limited in the permit. If that 
discharge will exceed the highest of the "notification levels" 
described in 40 CFR Part 122.42(a)(1) [48 FR 14153, April 1. 
1983. as amended at 49 FR̂  38046, September"T6, 1984], 

b. That any activity has occured or will occur which would 
result In any discharge, on a non-routine or Infrequent basis, 
of a toxic pollutant which Is not limited in the permit. If 



PART II 

Page 19 of 23 
Permit No. NM0022306 

(3) For a municipality. State, Federal, or other public 
agency: by either a principal executive officer or 
ranking elected official. For purposes of this section, 
a principal executive officer of a Federal agency 
includes: 

(I) The chief executive officer of the agency, or 

(II) a senior executive officer having responsibility 
for the overall operations of a principal geographic 
unit of the agency. 

b. All reports required by the permit and other Information 
requested by the Director shall be signed by a person described 
above or by a duly authorized representative of that person. 
A person Is a duly authorized representative only if: 

(1) The authorization Is made in writing by a person described 
above. 

(2) The authorization specifies either an individual or a 
position having responsibility for the overall operation 
of the regulated facility or activity, such as the 
position of plant manager, operator of a well or a well 
field, superintendent, or position of equivalent responsibility, 
or an Individual or position having overall responsibility 
for environmental matters for the company. A duly 
authorized representative may thus be either a named 
individual or any individual occupying a named position; 
and 

(3) The written authorization Is submitted to the Director. 

c. Certification. Any person signing a document under this 
section shall make the following certification: 

"I certify under penalty of law that this document and all 
attachments were prepared under the direction or supervision 
In accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the Information 
submitted. Based on my Inquiry of the person or persons who 
manage the system, or those persons directly responsible for 
gathering the Information, the Information submitted Is, to 
the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for 
submitting false Information, including the possibility of 
fine and imprisonment for knowing violations." 
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PART I I I 
OTHER CONDITIONS 

A. The "daily average" concentration means the arithmetic average 
(weighted by flow value) of a l l the daily determinations of concentration 
made during a calendar month. Daily determinations of concentration 
made using a composite sample shall be the concentration of the composite 
sample. When grab samples are used, the daily determination of 
concentration shall be the arithmetic average (weighted by flow value) 
of a l l the samples collected during that calendar day. 

The "daily maximum" concentration means the daily determination of 
concentration for any calendar day. 

B. The term " composite sample" means a sample consisting of a minimum 
of two grab samples of eff luent collected not less than four hours 
apart over a normal eight hour operating day and combined proportional 
to flow or a sample continously collected proportional to flow over a 
normal eight hour operating day. All such samples shall be typical and 
representative of eff luent generated during the period since the last 
sample was collected. 

C. Analysis and reporting for Outfalls 001 and 002 shall be accomplished 
separately for each ou t fa l l . In addition, the permittee shall report the 
flow weighted average results for Outfalls 001 plus 002. Effluent l imitat ions 
on weight of total molybdenum shall be the sum total for Outfalls 001 and 
002. For determination of compliance with other eff luent l imitat ions 
the following shall apply: 

1. Discharge from Outfall 001 shall be in compliance. 

2. A composite sample of discharges from Outfalls 001 and 002 
monitoring samples combined in flow weighted proportion shall 
be in compliance, except that concentration l imi ts for molybdenum 
and manganese are suspended during periods of zero flow from 
Outfall 001. 

During periods when no flow occurs from Outfall 001, monthly 
average reporting of concentration for molybdenum and manganese 
shall be based on the average of a l l composite samples obtained 
in the month for Outfalls 001 and 002; and monthly maximum 
reporting of concentration for molybdenum and manganese shall 
be based on the maximum composite sample obtained in that 
month for Outfalls 001 and 002. In conjuction with the DMR 
for each month, the permittee shall report periods, i f any, 
when no flow exists at Outfall 001. 

D. The permittee shall determine i f eighty (80) percent or greater of 
the culture of test organisms w i l l survive by use of the "Range-Finding 
Screening Test," set out in "Methods for Measuring the Acute Toxicity 
of Effluents to 
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Aquatic Organisms, "EPA-600/4-78-012 (Rev. July, 1978). Organisms for this test 
shall be Daphnia sp. i f the eff luent is less than f ive (5) parts per thousand 
sa l in i ty or Mysiddp^sis sp. i f the effluent is equal to or greater than f ive (5) 
parts per thousand sa l in i ty . This screening test wi l l be conducted within sixty 
(60) days of effectiveness of the biomonitoring requirements. Tests wi l l be 
conducted once each quarter for a duration of two years u t i l i z i ng a stat ic 
method for 24 hours and following this di lut ion scheme only: 

Effluent sample* - 100 percent by volume 
Dilut ion water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

I f at any time during the two year testing period a test shows a survival of 
eighty (80) percent or less of the test organisms, the permittee shall within 
twenty-four (24) hours conduct a replacement static 48-hour median lethal 
concentration (LC50) test on the orginial ly collected sample. Replacement of 
eff luent samples shall be once per 24 hours. Organisms for this test shall be 
Daphnia sp. i f the eff luent is less than f ive (5) parts per thousand sal in i ty 
and reconstituted fresh water (EPA-600/4-78-012 Section 4) shall be used for 
d i lu t ion . I f the eff luent is equal to or greater than f ive (5) parts per 
thousands sa l in i t y , Mysidopsis sp. shall be used as the test organism, and 
reconstituted seawater wi l l be used as di lut ion water (EPA-600/4-78-012 
Section 4) . The remaining LC50 methodology is available in EPA-600/4-78-012. 

All screening and LC50 test results shall be reported with the Discharge 
Monitoring Reports. The test results should Include the chemical and physical 
data as specified in Section 7 of EPA-600/4-78-012. 

E. Sample taken in compliance with this section shall consist of 24-hour 
composite samples taken at the discharge spillway from Pope Lake. 

F. The Molycorp thiocyanate colorimetric method is approved for the analysis of 
molybdenum unless subsequently determined to be inappropriate by the NMEID or 
EPA. 

G. As soon as practicable after the arr ival of Molycorp's environmental staff 
at the site of a tai l ings sp i l l that reaches the Red River, but no later than 
two (2) hours after arrival at the s i te , water quality sampling shall commence. 
Samples shall be taken at three si tes: 

(1) Approximately 100 feet above the point where ta i l ings enter the 
r iver ; 

(2) Approximately 100 feet below the point where ta i l ings enter the 
r iver ; and 

(3) Approximately one-half mile below the point where ta i l ings enter 
the r iver . 
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All samples shall be properly preserved and analyzed for: 

Chemical Oxygen Demand (COD) 
Total Suspended Solids (TSS) 
Cyanide (CN) 
Total Iron (Fe) 
Manganese, Dissolved (Mn) 
Total Molybdenum (Mo) 
pH 
Temperature 
Conductivity 
Total Zinc (Zn) 

The results of the analyses shall be submitted to the United States 
Environmental Protection Agency and the New Mexico Environmental Improvement 
Division within 30 days following a tailings spill. 

Consistent with the procedures described in the Preventative Maintenance and 
Surveillance Plan and Contingency Action and Reporting Plans (June 1975), a 
written report containing the following information will be sent to the US EPA 
and NMEID within ten (10) days following any spill: 

(1) Date of spill. 

(2) Time when the spill was observed and time when tailings flow into the 
river was stopped. 

(3) Location (pipe or coupling number). 

(4) Estimated amount of tailings that entered the river. 

(5) Sketch and dimension of size of hole or failure that cuased the spill. 

(6) Position of failure in the pipe or coupling. 

(7) Copy of the latest computer printout covering the pipe or coupling 
which failed. 

(8) Comments, if required for clarification. 
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Molycorp, Inc. 

Questa Division 
P.O. Box 469 
Questa, Nev\/ Mexico 87556 
Telephone: (505) 586-0212 

unisn 
MOLVODRP 

CERTIFIED MAIL — 
RETURN RECEIPT REQUESTED September 28, 1987 

e 
Mr. Robert Layton Jr, 
Regional Administrator 
U. S. EPA Region VI 
1445 Ross Avenue 
Dallas, Texas 75202 

Mr. Michael Burkhart, Director 
New Mexico EID 
P.O. Box 968 
Santa Fe, New Mexico 87504 

Gentlemen: 

y 

Enclosed please find a permit application for renewal of Molycorp's 
Questa Division NPDES permit NM0022306. 

Regulations under 40 CFR Part 122.53 require submission of this 
permit application "180 days before the expiration date of the 
existing permit". NPDES permit NM0022306 will expire August 15, 
1988. 

OCT 9 1987 

- ^ ^ ^ 
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SECTION II EPA STANDARD FORM 2c - WASTEWATER DISCHARGE 
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SECTION IV LETTER OF AUTHORIZATION FOR MINE MANAGER AS SIGNATOR 

SECTION V REQUEST FOR CONTINUING ALTERNATIVE MOLYBDENUM TEST 

PROCEDURE 
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SECTION I 

EPA STANDARD FORM 1 

GENERAL INFORMATION 
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\ \ \ \ \ \ 
J . BPA I.O. NUMBER \ 
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MOLYCORP, INC. 
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QUESTA, NEW MEXICO 87556 
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I I . POLLUTANT CHARACTERISTICS 
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Air Act and may affect or ba located in an ettaliuiwru 
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V l l l . OPERATOR INFORMATION^ 
A. N A M B 
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S M O L Y C O R P I N C 
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F ' f i e b E R A L 
S - STATE 
P • PRIVATE 

M • PUBLIC fotlwr raan federal or tiatef 
O • OTHER (vael f f ) 

o. PMONB (area code 4 no.) 
(specify) 5 0 5 oTTT 

P'o' ' B ' O ' X ' ' 4 ' 6 ' 9 ' ' ' ' 

p. CITV o n ToarM 
~ \ — I — I — I — I — I — I — I — I — I — I — r 

Q U E S T A 
' • • • • • ' • • • • ' 
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XI . MAP^ 

Anach to.this application a topographic map of ttw araa t«tendtiifl<»«tliwniliiliiil(ibayQnd property boundaries. The map must show 
the outline of the facility, th* locttion of each of ttB axittins miLMVgiwti i t\Mtf( 'mttnii,\\v^ structures, each of its hazardous waste 
treatment, storage, or disposal facilities, and each wall when K k^attJk^KiptenmdtLfti iGhide all springs, riven and other surface 
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XII . NATURE OF BUSINESS (prwidaa brief deeeriptlotiT 

MINING AND MILLING OPERATIONS PRODUCING MOLYBDENUM DISULFIDE 
CONCENTRATION. 

XI I I . CERTIFICATION (see intwetloi iat 

I certify under pene/ty af taw that I trnm imwonaHf aiiaiiifiiBiriMC|y |f>jM^iartfti)jg^<t<^i>iiitii'iiii wbmitted In thit applicMtmt and all 
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A. NAME & o F F i c i A u TITLE (typt Or print) 

DAVID R. SHOEMAKER, MINE MANAGER ^ ^ : ^ /^ ^L^^^^J -^ 9/2.2./B7 
C. D A T E SISNCO 

COMMEf^TS FOR OFFICIAL USE ONLV^ 
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EPA Form 3510-1 (6-SO) REVERSE 

Additional certification: R. G. Dewey, President, Mining, Molycorp, Inc. 
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SECTION II 

EPA STANDARD FORM 2c 

WASTEWATER DISCHARGE INFORMATION 



Please pript or type in the unshaded areas only. 

FORM 

2C 
NPDES 

«>EPA 
4 PA i.D. NUMBERCcopy from Item 1 o f F o r m T ) 

^^^P 

Form Approved. 
OMB No. 2000.0059 
Approval expires 12-31-85 

U.S. ENVIRONMENTAL PROTECTl^W AGENCY 
APPLICATION FOR PERfHIT TO DISCHARGE WASTEWATER 

EXISTING MANUFACTURING, COMMERCIAL, MINING AND SILVICULTURAL OPERATIONS 
Consolidated Permits Program 

I. O U T F A L L LOCATION 

For each outfa l l , list the latitude and longitude of its location to the nearest 15 seconds and the name of the receiving water. 
A. OUTFALI -

NUMBER 

dim 
B. LAT ITUDE C. LONGITUDE D. RECEIVING WATER (name) 

001 36 40 61 105 38 30 RED RIVER 

002 36 40 61 105 37 30 RED RIVER 

I I . FLOWS, SOURCES OF POLLUTION, A N D TREATMENT TECHNOLOGIES 

A. Attach a line drawing showing the water f low through the faci l i ty. Indicate sources of intake water, operations contr ibut ing wastewater to the eff luent, 
and treatment units labeled to correspond to the more detailed descriptions in Item B. Construct a water balance on the line drawing by showing average 
flows between intakes, operations, treatment units, and outfalls. If a water balance cannot be determined (e.g., for certain min ing activities), provide a 
pictorial description of the nature and amount of any sources of water and any collection or treatment measures. 

B. For each outfa l l , provide a description of : (1) A l l oiserations contr ibut ing wastewater to the eff luent, including process wastewater, sanitary wastewater, 
cooling water, and storm water runoff ; (2) The average f low contributed by each operation; and (3) The treatment received by the wastewater. Continue 
on additional sheets if necessary. 

l .OUT-
F A L L N I 

nut) 

2. OPERATION(S) CONTRIBUTING FLOW 3. TREATMENT 

a. OPERATION (list) b. AVERAGE PLOW 
(include units) a. DESCRIPTION 

b. LIST CODES FROM 
TABLE 2C-I 

001 PROCESS WATER FROM MILLING 2000 GPM SETTLING AND TAILINGS 

OPERATIONS. TAILINGS DIS- IMPOUNDMENT 

I-U 

POSAL 

SEE DISCUSSION SECTION III ION EXCHANGE 2-J 

002 SEEPAGE FROM TAILINGS 350 GPM NONE REQUIRED 

IMPOUNDMENT 

; e 

I S ( ^ l g l l l ^ l g | 
1 f 
1»; 

OCT 9 1987 

6VV-PS 

OFFICIAL USE ONLY (effluent guidelines subcategories) 

CONTINUE ON REVERSE EPA Form 3 5 1 0 - 2 C (Rev. 2 -86 ) PAGE 1 O F 4 



CONTINUED FROM THE FRONT ^ ^ _ 
C'. Except for storm runoff, leaks, or spills, are any O ^ ^ R 

Q YES (complete the fol lowing table) 
discharges described in Items l l -A or B intermit ten^Tseasonal? 

• N O (go to Section III) 

I . O U T F A L L 
N U M B E R 

(list) 

2. O P E R A T I O N ^ i , ^ 
C O N T R I B U T I N G F L O W 

(list) 

3. F R E Q U E N C Y 

a. DAYS 
PER WEEK 

(specify 
average) 

b. MONTHS 
PER YEAR 

(specify 
average) 

4. F L O W 

FLOW RATE 
(in mgd) 

. LONG TERM 
A t f G R A C E 

M A X t M U I . ' 
O A I L V 

b. TOTAL VOLUME 
(specify with units) 

. LONG TERK 
A V E R A G E 

M AX IMUN 
D A I L Y 

t DUR
ATION 

(in days) 

001 SEE DISCUSSION IN SECTION III 

I. PRODUCTION 

A. Does an effluent guideline l imitat ion promulgated by EPA under Section 304 of the Clean Water Act apply to your facil ity? 

[ ^ YES (complete Item I l l B ) • ' * ° f o ' ° Section IV) 

B. Are the limitations in the applicable effluent guideline expressed in terms of production (or other measure o f operation)? 

• YES (complete Item I I I C ) H NO (go to Section IV) 

C. If you answered " y e s " to Item l l l -B, list the quant i ty wh ich represents an actual measurement of your level of product ion, expressed in the terms and units 
used in the applicable eff luent guideline, and indicate the affected outfal ls. 

1 . AVERAGE DAILY PRODUCTION 

3. Q U A N T I T Y PER DAY b . UNITS OF M E A S U R E C. O P E R A T I O N , P R O D U C T , M A T E R I A I . , E T C . 

(specify) 

2. AFFECTED 
OUTFALLS 

(list outfall numbers) 

IV. IMPROVEMENTS^ . .>.;•, • w i ; ' . : j ^ > . ; . 

A. Are you now required by any Federal, State or local authority to meet any implementation schedule for the construction, upgrading or operation of waste
water treatment equipment or practices or any other environmental programs which may affect the discharges described in this application? This includes, 
but is not l imited to, permit condifions, administrative or enforcement orders, enforcement compliance schedule letters, stipulations, court orders, and grant 
or loan conditions. • Y E S (complete the fol lowing table) [ ^ N O (go to Item I V B ) 

I. IDENTIFICATION OF CONDITION, 
AGREEMENT, ETC. 

2. AFFECTED OUTFALLS 

a . N O . b ; S O U R C B OP D I B C M A R O B 
3. BRIEF DESCRIPTION OF PROJECT 

4. F I N A L COM 
PLIANCe DATE 

b. PRO-
J B C T E D 

B. OPTIONAL: You may attach additional sheets describing any additional water pol lut ion control programs (or other environmental projects which may affect 
your discharges) you now have underway or which you plan. Indicate whether each program is now underway or planned, and indicate your actual or 
planned schedules for construction. Q M A R K " X " I F D E S C R I P T I O N O F A D D I T I O N A L C O N T R O L P R O G R A M S I S A T T A C H E D 

EPA Form 3 5 1 0 - 2 C (Rev. 2-8S) P A G E 2 O F 4 CONTINUE ON PAGE 3 



CONTINUED FROM PAGE 2 

jMBERfcopy from Item 1 of Form 1) Form Approved. 
OMIB No. 2000-0059 
Approval expires 12-31-85 

V. INTAKE AND EFFLUENT CHARACTERISTICS^ ^mmms-mm^^^^^isAmi 
A, B, & C: See instructions before proceeding — Complete one set of tables for each outfall — Annotate the outfall number in the space provided. 

NOTE: Tables V-A, V-B, and V-C are included on separate sheets numbered V-1 through V-9. 

O. Use the space below to list any of the pollutants listed in Table 2c-3 of the instructions, which you know or have reason to believe is discharged or may be 
discharged from any outfall. For every pollutant you list, briefly describe the reasons you believe it to be present and report any analytical data in your 
possession. . -

I. POLLUTANT 2. SOURCE 1. POLLUTANT 2. S OURCE 

NONE 

v.. POTENTIAL DISCHARGES NOT COVERED BY ANALYSIS ' m i m m ^ m m m ! ^ ^ ^ w m ^ m ^ ^ m m ^ ^ ^ m m 
Is any pollutant listed in Item V-C a substance or a component of a substance which you currently use ot manufacture as an intermediate or final product or 
byproduct? 

• Y E S (list all such pollutants below) Q N O (go to Item VI-B) 

^; EPA Form 3510-20 (Rev. 2-85) PAGE 3 OF 4 CONTINUE ON REVERSI 



QONTINUJEDTROMTHE FRONT 

VII I .CONTRACT ANALYSIS INFORMATION^ 

V I I . B IOLOGICAL TOXICITY TESTING OATA 

Do you have any knowledge or reason to believe that any biological test for acute or chronic toxic i ty has been made on any of your discharges or on a 
receiving water in relation to your discharge wi th in the last 3 years? 

[25 YES (identify the test(s) and describe their purposes below) • N O (go to Section VIII) 

ASSESSMENT OF THE ACUTE TOXICITY OF OUTFALL 002 

TO DAPHNIA MAGNA, AS REQUIRED UNDER OUR PRESENT PERMIT, PART III, PAGE 

22 OF 23, PERMIT NO. NM 0022306, RESULTS OF TEST ARE ENCLOSED. ALSO 

A SAMPLE FROM OUR RECEIVING WATERS THE RED RIVER, WAS ANALYZED FOR 

ACUTE TOXICITY TO DAPHNIA MAGNA ON JANUARY 1987, TEST REPORT IS 

ENCLOSED. 

] 

I 
I 

3 
1 
] 

Were any of the analyses reported in Item V performed by a contract laboratory or consulting f i rm? 

• Y E S (list the name, address, and telephone nuniber of, and pollutants 
analyzed by, each such laboratory or firm below) 

^ N O (go to Section IX) 

<!:. Y ^ L E ^ K I O N E 
(area code & no.) 

D. P O L L U T A N T S A N A L Y Z E D 
(list) A. NAME B. ADDRESS 

IX. CERTIFICATION^ 

/ cert i fy under penal ty o f l a w t t i a t th is document a n d a l l a t tachments were prepared under m y direct ion or supervis ion i n accordance w i th a system designed to 
assure that qual i f ied personnel properly gather and evaluate the informat ion submitted. Based on my inquiry of the person or persons who manage the system or 
those persons directly responsible for gathering the information, the informat ion submit ted is, to the best of my knowledge and belief, true, accurate, andcomplete. 
I am aware that there are signif icant penalt ies for submi t t ing false informat ion, inc lud ing the possibi l i ty of f ine and impr isonment for know ing violations. 

A. NAME at OFFICIAL T ITLE (type o rp r i n t ) 

David R. Shoemaker, Mine Manager Molycorp, Inc. 

B. PHONE NO. (area code & no.) 

(505) 586-0212 

C. SIGNATURE D. DATE SIGNED 

jy^a^^-^^K /^v SM^-*-*-" - ' * -^-^ '^^ 
ffZ.LlS'T 

EPA Form 3 5 1 0 - 2 C (Rev. 2-8S) P A G E 4 O F 4 



SECTION III 

DESCRIPTION OF TAILINGS DISPOSAL AND ION EXCHANGE 

PLANT OPERATIONS AND FLOW DIAGRAM OF OPERATION 



DESCRIPTION OF TAILINGS DISPOSAL 

j .^iBggiitfagHzlOgzgfiitiieiJJac&r-taken—tnfet^ 
j £?=miT3=Sver-wat^f-and^±n:ei:dra±nage--is-use^^ 

,--—and—pgoeefrsAng—ore^^-^ Relatively small quantities of water are used for 

I domeTtl'c purposes; wastewater from these processes Is treated in either a 
septic tank or a wastewater treament plant permitted by the State of New 
Mexico under Ground Water Discharge Plan (DP-132). 

I All water discharged from Outfall 001 and 002 is process water from the 

mill. Tailings, which is a slurry of approximately 60% water and 40% 
crushed waste rock, are transported to the tailings disposal area. The 

I tailings are deposited in an Impoundment where the solids are allowed to 

settle and the water is decanted off. The water then flows to a second 
settling pond; is transported to a new Ion Exhange Plant (see attached 

1 Appendix I), and finally to Pope Lake. Pope Lake will be stocked with 

rainbow trout as a final water quality check before discharge into the 
-' Red River. 

!
^yan±de==±sriK>l:rpres:ent±yr35eln:gzusedr7ln the milling operations. c=ifc=ase=£s=' 
(jEeseaett? inadequate photodecomposition of residual cyanide may be experi
enced in cold months. In order to meet effluent limitations for cyanide 

j. in winter months, water treatment may be required. Hydrogen Peroxide will 
I be added to the Influent of Pope Lake to oxidize the free cyanide. The 

Pope Lake Influent will be carefully monitored during the winter months to 
J, control the peroxide addition. 
I 
' As Is generally experienced with any impoundment, seepage within the im

poundment occurs. One of the major design considerations for dam construc-
j tlon is collection of seepage to control flow through the dam. In order 
!; to insure dam stability, a chimney drain is built into the dam, channeling 

seepage into collection drains at the toe of the dam. This water is collec-
j ted and discharges through ̂ utfall 002. Watgr Jxom-Q.ut_faLll__002 is untreatedj 
1 and has coiiBSesntly stayed_wjjhinallpegnit^ limitations <if~the. fexistihg / 

r̂pHjrattr? 
I Management of the tailings impoundment requires careful attention to many 
' factors. The primary purpose of the process is disposal of the crushed 

waste rock from which the molybdenum is extracted. (While water treatment,? 
JT recovery, and discharge are important considerations in tailings management, 
I :pf ultimate concern Is maintaining the stability of the dam structure. 

I In the Questa operations, tailings discharge locations are alternately sel-
i: ected /tg3JgTstffg~That wa"ter decjmt'gaijfrom-the---ta£IingsZtlowsI-away—f-rom—the* 

,_d^:riB.dcc^:lJ.^c:tsZiBZaZse£t:ri5g-pond7 By varying the tailings discharge 
point, even distribution of solids is achieved throughout the pond while 

I still maintaining a settling pond near the water decant ditch. Retention 
« time of the ponded water can also be controlled by varying the discharge 

points. Adequate settling time is required for maintaining water quality. 

I Often, settled tailings will dry to a depth of several feet between dis
charge times. A dust control system has been implemented at the impound-

f̂  ment to stabilize dry tailings. New discharge on a dry section of tailings 
j will cause retention of some water in the clay and slime portions of the 



DESCRIPTION OF TAILINGS DISPOSAL (continued) Pg. 2 

settled tailings, thus reducing the amount of water which is decanted and 
discharged. Depending upon the distance between the tailings discharge 
point and the water decant ditch, varying flows may be experienced through 
the settling ponds. Since the mill has been inoperative since February 
1986, the settled tailings in the impoundment have dried significantly. 

Lng^the jnormaT^jJ^^operaOTOS^^ Outf alT~0'Ql. "/ 
Approximately 300 acres of dry tailings have been capped 

with varying thicknesses of topsoll or other borrow material such as 
alluvial gravels for dust control. About half of the covered areas have 
been seeded in different grass and clover mixtures. The remaining uncapped 
areas are either kept wet or are being kept controlled through the use of a 
chemical stabilizer. These capped and seeded areas will be used for future 
tailings storage upon resumption of mining and milling operations. 

^1 



Messrs. Robert Layton Jr. 
Regional Administrator 
U.S. EPA Region VI 

Pg. 

Michael Burkhart, Director 
N.M. EID 

Dewey, President of Molycorp, Inc. authorizing Mr. David R. Shoemaker, 
Mine Manager, Questa Operations, to sign all correspondence regarding 
the NPDES permit, and a copy of a Power of Attorney authorizing Mr. 
Shoemaker ,to act as "the true, sufficient and lawful agent and 
attorney for the Company". Also Included is a request for continued 
approval of the alternative molybdenum test procedure which was 
approved by EPA in 1977 for the existing permit. 

Please call me at (505) 586-0212 if you have any questions regarding 
this application or if you need additional information or clarifi
cation. 

Respectfully submitted. 

. ^ . ^ ^ 

David R. Shoemaker, 
Mine Manager 

E n d : 

cc: John Ackerman 
LeRoy E. Apodaca 

files 



; MOLYCORP ION EXCHANGE PLANT 

' ^ 1.0 INTRODUCTION 

Molybdenum in the form of the solid mineral molybdenite (MoSg) is recovered 

by a conventional crushing, grinding and flotation process in the main Molycorp 

plant. During this process, however, a small proportion of the molybdenum 

dissolves in the water used for the grinding and flotation process and results 

in water contaminated by molybdate ions {MoO^=). This water, together with 

suspended barren tailings particles, then flows to the tailings impoundment area 

where the slurry is collected in tailings ponds. The solids are allowed to 

settle in these ponds with the now clear but contaminated water overflowing the 

tailings ponds for discharge to the Red River after being decontaminated by 

the ion exchange plant, jfe nc eT-the^p u r po s e of~t he-ron-ex ch an ge~pTan t~i s~to— i 

remove~the~e7iTiTonnienTa'l 1 y unaccepta^brTe~motybdate~i0Tis~(HoO^)~from-the~water-? 

[^efoT'e~dlTcharg?~to3!jgI.^^^'^^^*^ 

2.0 THE ION EXCHANGE PROCESS 

The molybdate (MoO^=) ions are removed from the water by passing it through 

beds of ion exchange resin. The resin can be described as billions of tiny 

spherical "sponge-like" beads which are saturated with environmentally acceptable 

bisulphate ions (HSO^-). When the.moljĵ bxlate ions .come in. contact with the resin, 

they preferentially attach to the resin and in so doing displace harmless 

bisulphate ions into the water. Thus, as the name ion exchange resin implies, 

the process of decontamination is achieved by exchanging harmful ions in solution 

for harmless bisulphate ions. 

This exchange process is most efficient under slightly acid conditions and 

hence \ i&ry small quantities of sulphuric acid (HgSO^) are added to the water 

prior to contact with the resin and, after the ion exchange is complete, this 

^ acid is neutralized by lime (Ca(0H)2) addition prior to discharge to Red River. 



i 

r 

3.0 REGENERATING THE* RESIN " 

When one of the four beds of resin has become saturated by molybdate ions, 

i it is known as loaded resin and is transferred to the elution vessel, where sodium 

hydroxide (NaOH) solution is passed through the resin. The sodium hydroxide 

1; solution contains hydroxyl ions (0H-) which displace the molybdate (MoO*=) ions 

J- from the resin in a very concentrated form. This solution is referred to as 

eluant and is stored in one of the three eluant tanks for further processing. 

Having removed the molybdate ions from the resin and replaced them with hydroxyl 

ions, the resin is now in the "free-base" form and hence must be converted 

I: back to the bisulphate form before it is ready to resume its duty of removing 

t;, molybdate ions from the contaminated water. This is achieved by passing dilute 

sulphuric acid through the resin while it is still in the elution vessel thus 

I once again saturating it with bisulphate (HSO^-) ions and converting it to the 

,, form which is active for the removal of molybdate ions. The eluted resin is then 

! "̂  transferred back to the loading column to resume its normal duty. 

i 4.0 PRECIPITATING THE MOLYBDENUM 

The final step in the process is removing the molybdate ions from the 
5-
1 concentrated pregnant eluate and converting them to the solid form for disposal 

Y or sale. 

The pregnant eluate is pumped from the pregnant eluate tank to the pre-

I cipitation tank where solid calcium chloride (CaClp) is added by conveyor. 

The calcium chloride dissolves in the pregnant eluate to form calcium ions 

' (Ca++) and chloride ions (Cl-), The calcium ions then combine with the molybdate 

I" ions to form calcium molybdate (CaMoO*) which is insoluble and precipitates as 

a pink/white solid in the precipitation tank. The calcium molybdate is then 

allowed to settle and ts drained from the tank onto pan filters where'excess 

I :;;̂  moisture is drawn from the solid calcium molybdate prior to discharge into drums 

for transport away from the plant. 
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FLOW DIAGRAM OF MOLYCORP, INC. QUESTA OPERATION 

WATER 
INTAKE 

Domestic Use' 
Wastewater Treatment Plant (DP-132) 

^ Septic Tanks 

Red River 
Columbine Wells 
Mill Yard Wells 
Spring Water 
UG Mine Drainage 

Total Intake 
5.8 MGD Mill Process 

MILL 
PROCESS 

Ore Crushing Facilities 

Flotation 

Tails* 'MoS2 Concentrate-
to Dryer 

'Water to Atmosphere 

Primary Settling Pond 

Secondary Settling Pond 

Finaî i Settling Pond 

TAILINGS 
DISPOSAL 

WATER 
DISCHARGE 

Evaporation 

Mud Loss 

Seepage 

(Winter Months) 

H2O2 Treatment 
for Cyanide 
Removal 

(If Cyanide use 
is resumed) 

Outfall 001 

Ion Exchange 
Treatment Pleint 

Discharge to 
Red River 

Outfall 002 

Total Discharge 
3.5 MGD 



SECTION V 

LETTER OF AUTHORIZATION FOR MINE MANAGER AS SIGNATOR 



, y 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
^ A 

DATE: 
NPDES NUMBER: 
SUBJECT: 
EXPIRATION DATE: 
DATE APP. REC'D: 
FROM: 
TO: 

June 12, 1998 
NM0022306 - Molycorp 
EXPIRING PERMIT 

101498 
052198 
JACKIE GREENSAGE (6WQ-CA) 

Jane Watson 
RETURN TO JACKIE GREENSAGE (6WQ-CA) 

The attached application is for the expiring NPDES permit 
reference above. 

In accordance with the new consolidated regulations, a 
completeness review is required and a response must be given to 
the applicant within 60 days from the receipt of this 
application. 

COMPLETED INITIALS 
DATE 

6W-PI Completeness Review Completed 

6W-PS Mailing of Completeness/ 
Deficiency Determination 

6-f '>-9% 

PLEASE CIRCLE: 

Is this applicationV^COMPLETE {fir INCOMPLETE? 

If incomplete, please provide explanation: 

Should this application be sent for New Source. Review? YES or ̂ ĉX 

PLEASE CIRCLE: 
^ ^ 

v ^ 



At last review was determination MAJOR or MINOR? SCORE 

Has this Major/Minor Determination changed? YES or NO 

Indicate new determination. MAJOR or MINOR SCORE 



o 

y ^ % UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 6 

1445 ROSS AVENUE, SUITE 1200 
^ DALLAS. TX 75202-2733 

e 

SEP 2 2 1992 

NM0022306 
MOLYCORP INC. QUESTA DIV, 
DAVID R SHDEMAKERt GEN. SUPT. 
P. 0. BOX ^69 
QUESTA NM 87556 

Dear Permittee: 

A review of our records indicates that your National Pollutant Discharge 
Elimination System (NPDES) permit will soon expire. If you wish to continue to 
discharge subsequent to the expiration date of your permit, you must re-apply 
for your permit not less than 180 days prior to the permit expiration date. 

This will be the only notice you will receive from the Agency advising you of 
the need for re-applying for your permit. If you anticipate your facility will 
be discharging after your permit expires, you should submit the enclosed 
application forms to the office not less than 180 days prior to the expiration 
date on your current permit. If however, you determine a permit will no longer 
be required for your facility, you should notify the Agency of this fact. It 
is considered unlawful to continue discharging from your facility without timely 
reapplication for your permit. Applications not received in a timely manner 
will be referred to our Enforcement Branch for appropriate action. 

Once again, this is the only notice the Agency will issue advising you of the 
expiration of your permit. Subsequent correspondence will be from our Enforce
ment Branch. 

Your cooperation i'n this matter will be appreciated. If you have any questions, 
please contact me at the above address or telephone (214) 655-7190. 

Sincerely, 

' t ^ Jenaie Franke 
Environmental Protection Specialist 
Permits Issuance Section (6W-PS) 

Enclosure 

Printed on Recycled Paper 



MAR 6 1985 

CERTIFIED MAIL - RETURN RECEIPT REQUESTEO (P 423 868 806) 

Hr. C. R. Sacrlson 
General Manager 
Ptolycorp, Inc. 
P.O. Box 469 
Questa, New Mexico 87556 

Re: NPOES PermU Application (1^-0022306) 
H&g Source Determination (NH9-29) 

Dear Mr. Sacrlson: 

Ue have reviewed the Information dated November 26, 1984, f o r the proposed 
addition of a facility to further reduce the lead content from molybderaum 
concentrate produced at the Questa facility. The proposed action is an 
existing source and not a new source as defined at Section 306 of the Clean 
Hater Act and 40 CFR Part 440, Subpart J. This is a preliminary determina
tion which may be challenged by a request for an evidentiary hearing in 
accordance with 40 CFR 122.21(k)(4) (45 Federal Register 33444, May 19. 
1980) within thirty (30) days of the issuance of the public notice. 

If you need assistance In this matter, please contact Hector Pena at (21f) 
767-6661. 

Sincerely yours. 

Clinton B. Spotts 
Chief, Federal Activities Branch (6ES-FA) 

bcc: Becker (6W-PI) 
<• *< ' 

6ES-FA:Pena:X6661:ba:X2716:3/l/85:FA-118 

6ES-FA 

MINTZ' 

^̂ AR 1 1 1985- 'D 

o v-v-



t ENvytpijmi ENT 
deoeittnent 

STATE OF NEW MEXICO 

TONEY ANAYA 
GOVERNOR 

D E M I S E D. F O R T 
D I R E C T O R 

ENVIRONMENTAL IMPROVEMENT DIVISION 
P.O. Box 968, Santa Fe, New Mexico 87S04-0988 

(BOS) 984-0020 

April 8, 1985 

Mr. Myron Knudson 
U.S. Environmental Protection Agency 
Interfirst Two Building 
1201 Elm Street 
Dallas, Texas 75270 

Re: State Certification 

Dear Mr. Knudson, 

Enclosed please find state certification for the following industrial 
permits 

Molycorp NM0022306 
City of Farmington/Animas Steam Plant NM0000043 
Kaiser Steel Corp. NM0000205 

Other minor changes are enclosed on separate sheets. Also enclosed are 
comments submitted by our state Energy and Minerals Department (EMD) 
suggesting additional effluent limitations for Kaiser Steel. 

We request that the Energy and Minerals Department recommendations be 
given careful consideration. 

Sincerely, 

T ^ ^ - t ^ 

Charles Nylander 
Chief 
Surface Water Quality Bureau 

cc: EID District Managers, I & II 
Farmington EID Field Office 
Taos EID Field Office 
Raton EID Field Office 

EQUAL OPPORTUNITY EMPLOYER 

m 1 1 1985 

6W-PS 



^ U O . r . , 

Km S UNITED S T A T E S E N V I R O N M E N T A L P R O T E C T I O N AGENCY 
•r̂ ^ j f - ^ — REGION VI 

•*' ' ^ * ' ' ALLIED BANK TOWER AT FOUNTAIN PLACE 

1445 ROSS AVENUE 

DALLAS, TEXAS 75202 

August 4, 1987 

FACT SHEET 

for proposed National Pollutant Discharge Elimination System (NPDES) 
Pennit No. NM0022306 to discharge to waters of the United States. 

Issuing office: U. S. Environmental Protection Agency 
Region VI 
Allied Bank Tower 
1445 Ross Avenue 
Dallas, Texas 75202-2733 

Applicant: Molycorp, Inc. 
P.O. Box 469 
Questa, New Mexico 87556 

1. The applicant currently operates a molybdenum mining and milling 
operation. 

2. As described in the application, the plant site is located in Taos 
County, New Mexico. Discharge is to the Red River in Segment No. 2-120 
of the Rio Grande Basin, 

3. The known uses of the receiving waters are: coldwater fishing, fish 
culture, livestock and wildlife watering, and secondary contact recreation. 

4. Stream standards are: the general and specific stream standards are 
provided in "Water Quality Standards for Interstate and Intrastate 
Streams in New Mexico", New Mexico Water Quality Control Commission, 
February 15, 1985. 

5. The following is a quantitative description of the discharge described 
in the application: 

Flow 
a. Outfall Frequency Avg/Daily (MGD) Max/(MGD) Min/(MGD) 

b. 

001 
002 

Outfall 

001 
002 

Intermittent 3.31 
Intermittent N/A 

Temp. "F 
Avg/Summer 

N/A 
N/A 

4.32 
0.61 

Temp. "F 
Avg/Winter 

N/A 
N/A 

N/A 
N/A 

Temp. "F 
Max Min 

N/A N/A 
N/A N/A 



• \ 

Regional Administrator ^ 
Environmental Protection Agency 
1201 Elm Street 
Dallas, TX 75270 

April 4, 1985 

STATE CERTIFICATION 

Re: 
Molycorp, Inc. 
P.O. Box 469 
NM0022306 March 8, 1985 

Dear Mr. Whittington: 

The New Mexico Environmental Improvement Division has examined the 
application for and the proposed NPDES permit NM0022306 above. The 
following conditions are necessary to assure compliance with the 
applicable provisions of the Clean Water Act Sections 208(e), 301, 302, 
303, 306, and 307 and with appropriate requirements of State law. 
Compliance with the terms and conditions of the permit and this 
certification, will provide reasonable assurance that the permitted 
activities, will be conducted in a manner which will not violate 
applicable water quality standards. 

The State of New Mexico 

( ) includes the following more stringent conditions and citation 
to the State or Federal requirements upon which those 
conditions are based (see attachments). 

(X) certifies that the discharge will comply with the applicable 
provisions of Sections 208(e), 301, 302, 303, 306 and 307 of 
the Clean Water Act and with apropriate requirements of State 
law. 

( ) waives its right to certify 

( ) denies certification for the reasons stated in the attachment 

In order to meet the requirements of State law, including water quality 
standards and appropriate basin plan, each of the conditions cited in 
the draft permit and the State certification, shall not be made less 
stringent. 

Please contact John Gould if you have any questions concerning this 
certification. Please refer to the enclosed sheet for typographical and 
minor changes which are to be made before the final permit is issued. 

Sincerely, 

Charles Nylander, Chief 
Surface Water Quality Bureau 

APR 111985 

6 
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Molycorp Permit # NM0022306 

Page 1 To "receiving water named Red River" add " . . . Segment 
2-119 of Upper Rio Grande Basin 

Fill in effective date and expiration date of permit 

3 month and 6 month Progress Report due dates will have 
passed by effective date of new permit. 

Molycorp is a major industrial discharger. Please 
include appropriate day of the month DMR is due and 
date of first DMR. 

Fill in state reporting address: 

Program Manager 
Surface Water Section 
Surface Water Quality Bureau 
N.M. Environmental Improvement Division 
P.O. Box 968 
Santa Fe, New Mexico 87504-0968 

2. 

3. 

4. 

5. 

Page 1 

Page 3 

Page 14 

Page 14 

APR 111985 
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ROUTING AND TRANSMimi. SUP / / ^ / ? S 

TO: (Nama, ofllee symbol, room number, 
buMnk Agency/Post) ' 

1. S 1/p - e^ 
f 

a. • 

a. 

4 . , • 

a '̂ -
Action 
Approval 
As Requested 
Circulate 
Comment 
Coordination 

nie 
ForClearanee 
For Correction 
For Your Infonnatlon 
Investigate 
Justify 

Initials Date 

' 

Note and Return 
Per Conversation 
Prepare Reply 
See Me 
Signature 

REMARKS 

.AJl^^f-CC6AJ2o^v^/V^S^ V > 0 T O ^ J I 2 ^ J L ^ C t C c { _ . M A j t r - K . 

DO NOT use this form as a RECORD of approvals, concurrences, disposals, 
clearances, and similar actions 

FROM: lHam% org. symbol, Agency/Post) Room No.—Bldg. 

Ptione No. 

S041.102 
* U.8.a.P.O.: iaa4>421-S29M12 

OPTIONAL FORM 41 (Rev. 7-76) 
m m Ul cfio 101-11.206 
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Molycorp, Inc. 

Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

MOLYCORP 

March 13, 1985 

Mr. Dick Whi t t ing ton 
Regional Administrator 
U. S. Environmental Protection Agency 
Region VI 
1201 Elm Street 
Dallas, TX 75270 

Dear Mr. Whittington: 

Enclosed is the Discharge Monitoring Report for the month of February, 1985, 
NPDES Permit //NM 0022306. 

For outfall 002, the following excursions occurred during the month of February. 

1. Total manganese daily average of 1.0 mg/L, reported at 1.2 mg/L. 
2. Total molybdenum daily average of 1.0 mg/L, reported at 2.3 mg/L. 
3. Total molybdenum daily maximum of 2.0 mg/L, reported at 2.6 mg/L. 

These parameters are directly addressed in my June 29, 1984 letter to your Agency 
requesting permit modifications. As I indicated to you in the; January report, 
Molycorp is anxious to resolve this issue and requests that either the manganese 
and molybdenum limits for 002 be voided during periods when outfall 001 is not 
discharging or that the daily average and daily maximum limitations be increased 
on a permanent basis. 

If you have any questions, please feel free to call me or Lee Lockie. 

Sincerely, 

/ ^ 

C. vL Sacrison 
General Manager 

CRS:pcr 

cc: Myron Knudson, Water Management Division 
Charles Nylander, Environmental Improvement Division 
Fred Humke, Water Management Division 



,V VwTblycoip, inc. •j^iU-t^opyCifs::^:^^^ 

Questa Division 
P.O. Box469 
Questa, Nev.'Mexico 87556 
Telephone: <505) 586-0212 

MOLYCORP 

February 12, 1985 

/J/\/l0O -2-7 30 C 

Mr. Dick Whittington 
Regional Administrator 
IT. S. Environmental Protection Agency 
Region VI 
1201 Elm Street 
Dallas, TX 75270 

L'dar Mr. Whituiugton: 

Enclosed is the Discharge Monitoring Report for the month of January, 1985, 
NPDES Permit #NM 0022306. 

For outfall 002, the following excursions occurred during the month of 
January. 

1. Total manganese daily average of 1.0 mg/L, reported at 1.4 ing/L.. 
2. Total molybdenum daily average of 1.0 mg/L, reported at 2.6 mg/L.' 
3. Total molybdenum daily maximum of 2.0 mg/L, reported at 2.7 mg/L. 

Tnese parameters are directly addressed in my June 29, 1984 letter to your 
Agency requesting permit modifications. As I indicated to you in the 
December report, Molycorp is anxious to resolve this issue and requests 
tbat either the manganese and molybdenum limits for 002 be voided during 
periods when outfall 001 is not discharging or that the daily average 
and daily maximum limitations be increased on a permanent basis. 

If you have questions, please feel free to call me or Lee Lockie. 

Sincerely, 

C. ^. Sacrison 
General Manager 

CRS:per 

cc: Myron Knudson, Water.Management Division 
Cnarles Nylander, Environmental Improvement Division 

FEB \ ^ 1985 



Molycorp, Inc. 

Questa Division 
Post Office Box 469 
Questa, New Mexico 87556 \ / ••' -'•' -̂  — o 7 !<-

uni®n 
MCOCORP 

Molycorp, Inc. 
Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 

uni®n 
MOLvCORP 

Mr. Fred Humke 
Water Management D iv i s ion 
U. S. Environmental P r o t . Agency 
Region VI 
1201 Elm S t r e e t 
D a l l a s , TX 75270 



Molycorp, Inc. 

Questa Division 
P.O. Box469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

""'MOIXXDRP M^-^^^^^ 

February 4, 1985 

Mr. Fred Humke 
Environmental Engineer 
U. S. Environmental Protection Agency 
1201 Elm Street 
Dallas, TX 75270 

Dear Mr. Humke: 

Enclosed please find a copy of the letter we discussed in our conversation 
of last month. 

Please call me if you have questions. 

Lee Lockie 
Environmental Coordinator 

LL:pcr 
Enclosure 

FEB 7 1985 

A/ ,D^ 



Molycorp, Inc. 

Questa Division 
P. 0. Box 469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

MOLYCORP 
Noveniber 26, 1984 

Mr. Dick Whittington 
Regional Administrator 
U. S. Environmental Protection Agency 
1201 Elm Street 
Dallas, TX 75270 
Attn: Myron 0. Knudson, Director 

Water Management Division 

RE: NPDES Permit No. NM 022306 

Dear Mr. VJhittington: 

As required under Part II, Section D of the eonpany's.NPDES Permit No. NM 0022306, 
>folycorp, Inc. hereby notifies the Environmental Protection Agency pf a planned 
physical alteration to its Questa concentrate processing facility. For your infor
mation, I am enclosing a detailed description of this process change and an.analysis 
of its iispact on water quality. 

In short, the steel industn^ has established specifications for molybdenum oxide 
(MD03) usage in alloying vjtiich Molycorp is \jnable to meet without further treatment 
of the mill concentrate. In order to provide a conpetitive and saleable product, 
it has become necessary to construct a facility to reduce lead content to specifi
cation levels. Construction of the facility has begun and it should be in oper
ation by JiJ-y of 1985. . 

Since this lead removal plant is so svibstiantially integrated into the existing 
concentrate processing facility, Molycorp believes that t±is process change does not 
meet the necessary criteria for designation as a "new source" under 40 CFR 122.66(b). 

Please contact.me or Lee lockie if you have questions concerning this change. 

Very trrruly yours, 

C. Ri' Sacrison 
General Manager 

CRS:per p®iOWi| 
cc: Charles Nylander, EID FEB 7 
Enclosures 

k. 
i.f^ 

file:///jnable
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• DESCRIPTIGN OF PROCESS CHANGE 

I. BACKC^OUND 

Molycorp, Inc. operates an underground mining and milling operation.near. 

Questa, New Mexico. The product from the milling operation, molybdenum disxilfide 

(MDSZ) concentrate is shipped by rail to a Molycorp roasting facility in 

VJashington, Pennsylvania. At the roasting facility, ..the concentrate is converted 

to M0O3 for lose as an alloying agent in the steel industry. The steel industry 

bas established specifications for M0O3 usage in alloying which Molycorp is xmable 

to meet without further treatment of the mill concentrate. Alloying specifications 

call for a lyb03 product which contains less than 0.045% lead (Pb). Molycorp's. 

concentnrate (and roasted product) contains + 0.10% Pb. In order to provide a 

conpetitive and saleable product, it has becone necessary to construct a facility 

to reduce lead content to specification levels. For several years MDlycorp has 

performed laboratory and pilot plant test work to estiablish the most feasible 

method for attaining desirable lead levels in C^sta concentrate. In mid-1984 

Molycorp contracted with Mountain States Engineering of Tucson, Arizona, to review 

all previous low lead test vrork, to perform additional testing deened necessairy, 

and design a lead removal facility for the C^sta operations. Constnoction of 

the facility has begun and it should be in operation by Jialy of 1985. 

II. DESCRIPTION 

The lead removal plant will utilize a 1.2N hydrochloric acid leach solution 

to treat the concentrate for approximately one hour at a tenpurature of 80 C. 

The plant \-rould be located at the CJuesta operations site and intnediately adjacent 

to the existing concentrate drying facility. A flow sheet for the proposed 

leaching plant is attached. As indicated by the flow sheet, the plant' s. oper

ations will be entirely integrated with those of the existing concentrate proces

sing facilities. .-1-

file:///-rould


Present plans are to subject 70% of the concentrates to low-lead leaching, 

riowever, for purposes of the discussion below, leaching of all concentrates is 

consi-dered. The hydrochloric acid leach system woiild require a bleed system to 

control .the spent acid, dissolved constituents from the acid leach, and filtrate 

wash water. A material balance for the leach system shows a total bleed stxeam 

entering the mill tailings of 15.6 gpm. The nominal liqioid fraction of the mill 

tailings if 4,352 gpm. Thus; the dilution ratio of the bleed stream is approx

imately 280:1. 

III. ANALYSIS ' 

A series of laboratory leaching tests was performed on molybdenvim concentrate 

to confirm calculated stoichiometric balances. A molybdenijm concentrate containing 

52% Ivfo, 0.31% Pb, 0.29% cu, and 1.51% Fe was svibjected to locked cycle leach 

testing. The "bleed" effluent from this series of tests had the following analysis 

in Mg/ml (ppm): Mb = 193, Pb = 85, Cu = 44, Fe = 485. A simulated mill tailings 

sanple was used for dilution to determine the effects of varying ratios of dilution. 

The following table sumnarizes the results: 

MIXING EFFLUENI WITH MILL TAILINGS 

Effluent Analysis Mg/ML (ppm) ̂ ^̂  Mo: 1983 Pb: 85 Cu: 44 Fe: 485 

(3) 
pH Final Analysis g/ml (ppm) ^ 

Test 

161-86-1 

161-86-2 

161-86-3 

161-87-1 

Ratio^l^ 

Effluent 

40:1 

80:1 

100:1 

(4) 
Initial 

8.7 

8.5 

8.5 

8.7 

Final 

8.7 

7.5 

7.7 

7.7 

Mo 

1.1 

4.1 

2.6 

2.3 

Pb 

0.02 

0.05 

0.02 

0.02 

Cu 

0.04 

0.04 

0.04 

0.04 

Fe 

0.01 

0.01 

0.01 

0.01 

Cl 

7 

245 
131 
102 

(1) Mill tailings solution to efficient. 

(2) . Analysis by atomic absorption. 

(3) Analysis by DC plasma except Cl determined by Cl electrode. 

(4) Simulated mill tailings efflizent. 

-2-
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Projecting this table to a 1:280 ratio as would be experienced in. the leach 

plant, the calculated final analysis would be as follows: 

2M Final Analysis ppm 

Ratio Initial Final Mo Pb Cu Fe Cl 

280:1 . 8.6 8.0 1.54 0.02 0.04 ] 0.01 40 

The laboratory tests demonstrate that the heavy metal content (Pb, Cu, Fe) 

of the effluent will not be affected by the addition of the leach plant bleed 

stream to the mill tailings slurry. The heavy metals will precipitate as 

hydroxides and settle with tailings solids. The pH of the effluent will rennin 

mid-range at about 8.0. Only a portion of the Mo will precipitate and overall 

Vo levels in the efflr/:nt "-rould increase between 0.4 and 0.5 ppm. However, 

treat̂ nent of the effluent in the ion exchange plant prior to discharge will 

lower the Mo concentrations in the discharge (outfall 001) to current, discharge 

levels (1.82 ppm, 1984 average concentnration). In fact, the only constit:iaent 

in the effluent discharge that will be increased from present discharge levels 

is chloride. CMoride levels will be increased from 30 to 35 ppm. It should 

be noted, however, that Molycorp's NPDES Permit does not contain an effluent 

limit for chloride and the 35 ppm discharge will be well below the 250 ppm 

secondary maximom contiaminant level for chloride in drinking water specified in 

the Federal standards (40. C.F.R. 3-143.3). 

In the future, if a baking step is added prior to leaching, only one of the 

paraneters making up the leach plant bleed stream would change. The concentration 

of chlorides would increase somev^t but still remain well below t±ie Federal 

standards. 

-3-
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# Molycorp, Inc. f v-

G) 
Questa Division 
P.O. Box469 
Questa, New Mexico 87556 
Telephone: (505) 586-0212 

uni®n 
MOXORP 
October 10, 1984 

61^/-t-A 

Mr. Dick Whittington 
Regional Administrator 
U.S. Environmental Protection Agency 
Region VI 
1201 Elm Street 
Dallas, TX 75270 

Dear Mr. Whittington: 

Enclosed is the Discharge Monitoring Report for the month of Septeniber, 1984, 
NPDES Permit //NM0022306. 

Please be advised that outfall 001 did not discharge during the entire month 
of Septeniber. Also, Molycorp is aware that the manganese daily average of 
1.0 mg/L was exceeded in Septeniber (outfall 002 daily average for manganese 
in Septetdjer is reported at 1.3 mg/L). This issiae is addressed in Molycorp' s 
Jijne 29, 1984 letter reqtjesting permit modifications. Molycorp is anxious 
to resolve this issue and reqvtests that either the manganese limits be 
voided during periods when outfall 001 is not discharging or that the daily 
average be brought up at least to the daily maximum limits of 1.5 mg/L. 

If you have any questions, please feel free to call me. 

Sincerel\ 

a ^^^^-t^o^*^ 

C. R.(Sacrison 
(General Manager 

CC: Environmental Inprovement Division 
P. 0. Box 968 
Santa Fe, NM 87504 

NOV 14 1984 

6W-
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^ ^ ^ Molycorp, Inc. ^ ^ \ 

Questa Division 
P.O. Box469 " - • - , ? - . , , . , _ 
Questa, New Mexico 87556 • - " ' t . if / 1 . \J 
Telephone: (505) 586-0212 

'••^< 1 7 IS:/} 
CERTIFIED MAIL j^.y 

RETURN R E C E I P T REQUEgiED U I 1 I ® I 1 oVV-tA 

MOLCORP 
Kby 15, 1984 

Mr. Dick Whittington 
Regional Administrator 
U.S. EPA 
Region VI 
1201 Elm Street 
Dallas, TX 75270 

RE: NPDES Permit - NM 0022306 
Dear Mr. Whittington: 

Enclosed is the Discharge Monitoring Report for tiie month of ̂ ril, 1984. 

Conditions of the new peimit vAiich have been included in Molycorp's Request 
For Evidentiary Hearing, submitted to your agency on August 26, 1983, have 
not been addressed in this report. Tliose permit conditions include: 

1. Molybdenum concentratd.on l imi ta t ions 
2. Total arsenic 
3. Definition of corposi te 
4. Bicannonitoring 
5. Terrperature 

Under Part II D(8)b of our NPDES Peimit, Molycorp is required to notify the 
Director of changes in discharges v^ch were not reported in t±ie permit 
application. (Note: pages 15 and 16 of the final permit are misnuitibered). 
Molycorp is currentJ.y testing a mill reagent with the trade name Orfcm D8 
manufactured by Phillips Chemical Cortpany. "Uie product has performed satis
factorily in preliminary mill tests and Molycorp is considering using the 
product full time. A Material Safety Data Sheet about the product is enclosed 
for your inforrtation. The EPA will be notified if a decision is made to use 
this reagent full time. 

If you have any questions about tdiis information, please contact me. 

Sincerely, 

a 
C. X- Sacrison 
General Manager 
CRS/lm 

xc: EID-Stieve Asher - Santa Fe 



•» . ^ I v OATE 
June , 1982 

MATERIAL SAFETY DATA SHEET 
("ESSENTIALLY SIMILAR" TO FORM 0SHA-20) N ^ ^ 2 . ^ ^ 0 6 

WHERE APPLICABLE. TH'S PRODUCT HAS BEEN REPORTED FOR THE EPA'S CHEMICAL SUBSTANCE INVENTORY. 

S (!) 
SECTION 1 - IDENTIFICATION OF PRODUCT 

M^^NUFACTURERS NAME 

PHILLIPS CHEMICAL COMPANY 

ADDRESS (NUMBER. STREET. CITY. STATE. & ZIP CODE) 

BARTLESVILLE, OK 74004 
TRADE NAME ^ ^ 

Orfo id^D8 
CHEMICAL FAMILY 

P e t r o s u l f u r compound 

mEPHoi!fE^ DURING BUSINESS HOURS (918) 661 -3865 

NUMBERS OUTSIDE BUSINESS HOURS(9 l8)661-a i18 

PRODUCT NO. 

CHEMICAL NAME AND SYNONYMS 

M i x t u r e 

CHEMICAL FORMULA 

DOT SHPPING NAME - , ^ , ^ K , - V 1 „ 1 A „ .; A ^ ^ .̂  

Combust ib le L i q u i d , n . o . s . 
HAZARD CLASS 

Combust ib le L i q u i d 
ID NUMBER 

NA 1993 

SECTION II - HAZARDOUS COMPONENTS OF MIXTURES 

INGREDIENTS 

Sodium Hydrox ide 

. 

•.:-:;?r. 

CAS 
NUMBER 

1310-73-2 

• . • . " . . . • 

BYWr. 

5 

THRESHOLD 
LIMIT 

VALUE 

(UNITS) 

SECTION III - TYPICAL PHYSICAL DATA 

BOIUNG POINT CF) 

>212°F 

VAPOR PRESSURE 

VAPOR DENSITY (AIR = 1) 

>1 

SOLUaiUTYIN WATER 

A p p r e c i a b l e 

APPEARANCE AND ODOR 

Red l i q u i d 

SPECIFIC GRAVITY ( H , 0 >=• 1) 

60/60 F 1.3106 

PERCENT VOLATILE BY VOLUME (%) 

60 
EVAPORATION RATE ^ •' . 

( e t h y l e t h e r - D <1 

SECTION IV - FIRE AND EXPLOSION - HAZARD DATA 

FLASH POINT (METHOD) 

110 F (TOC, ASTM D56) 

FLAMMABLE UMITS (% BY VOLUME) Lei 

cr» 

Uel 

FIRE EXTINGUISHING MEDIA 

Dry c h e m i c a l , CO^, foam. 
5 « 13 

-rn SPECIAL FIRE FIGHTING PROCEDURES 

Use water fog or spray to cool exposed equipment and containers, pi 

UNUSUAL FIRE AND EXPLOSION HAZARDS 

SO released as a combustible product. Use appropriate respiratory protection 

when fighting a fire. \ 

NO GUAHANTY IS MADE AS TO THE ACCURACY OF ANY DATA OR STATEMENT CONTAINED HEREIN. WHILE THIS MATERIAL IS FURN'ISHED 
IN GOOD FAITH. NO WARRANTY EXPRESS OR IMPLIED, OF MERCHANTAOILITY, FITNESS OR OTHERWISE IS MADE. THIS MATERIAL IS 
OFFERED ONLY FOR YOUR CONSIDERATION. INVESTIGATION AND VERIFICATION AND PHILLIPS. INCLUDING ITS DIVISIONS. AFFILIATES 
AND SUBSIDIARIES. SHALL NOT IN ANY EVENT BE LIABLE FOR SPECIAL. INCpENTAL OR CONSEQUENTIAL DAMAGES IN CONNETION WITH 
•T». nt i „ , ./-..-ri/^.i • ii^i-..„ocr M^ c«TiTncMT mftnc ucociKi cuAi I nc ro iJ^TRi icn A«; A ppRMic;<;inNi o n RPf OMMPNiniTinw Fnn T U P 



THRESH»LD;UVi(;yALUE: "^R 
SECTION V - HEALTH HAZARD DATA 

None ^wtabl ished 

EFFECTS OF OVEREXPOSURE: Exposure may cause chemical burns. 

EMERGENCY ANO FIRST AID PROCEDURES: 

Eyes; Gently flush with water for at least 15 min. Seek immediate medical assistance. 

Skin: RincP flffpofpd a r p n wt rh rlpfln running ^jAfPr. V.cmn\rc all rnnrflTninarpfl 
rlot-blng and shoes. 

Tngp.qM'nn: Do npf Induce vomiting. Encourage the victim to drink several glasses of water-
Seek immediate medical assistance. 

Inhalation: Monitor breathing and initiate artificial respiration if necessary. 
Transport to a physician as quickly as possible. 

SECTION VI - REACTIVITY DATA 

STASILITY 
UNSTABLE 

STABLE 

CONDITIONS TO AVOID: 

pH ^7 
"MCOMPATIBIUTY (MATEPIAIS TO AVOID FOR PURPOSES 
OF TRANSPORT. HANDUNG AND STORAGE ONLY): Strong acids or oxidants 

HAZARDOUS DECOMPOSITION PRODUCTS: Sulfur oxides, carbon disulfide 

HAZARDOUS 
POLYMERIZATION 

MAY OCCUR 

WILL NOT OCCUR 
CONDITIONS TO AVOID: 

I 

SECTION VII - SPILL OR LEAK PROCEDURES 

STEPS TO BE TAKEN IN CASE MATERIAL IS RELEASED OR SPILLED: 

Contain spill. Protect from ignition. Keep out of water sources and sewers, 

WASTE DISPOSAL (INSURE CONFORMITY WITH ALL APPLICABLE DISPOSAL REGULATIONS): 

Burn under controlled conditions. 

SECTION Vlll • PERSONAL PROTECTION INFORMATION 

RESPIRATORY PROTECTION: 

VENTILATION 

LOCAL EXHAUST 

MECHANICAL (GENERAL) 

SPECIAL OR OTHER 

PROTECTIVE GLOVES: 

EYE PROTECTION: 

Recommended 

N p n p r p n p n r r n h h p r 

f ^ n o o l PC 

cn 
• ^ 
m 
5> 

—r-

-< 

C O 

73 
- .1 
^o * ' 

•: 9 1 

i T " 

v - . l 

^ 
OTHER PROTECTIVE EQUIPMENT; 

SECTION IX - HANDLING AND STORAGE PRECAUTIONS 

PRECAUTIONS TO DE TAKEN IN HANDUNG AND STORING: 

Profprr from sniircps of ignition. Provide means of controlling leaks and spills. 
Store in rool, well-ventilated area. Bond and ground during liquid transfer. 

OIHtH PRECAUTIONS: 



"̂'̂  2 6 1984 ( g ) f ^ A . , ^ ^"'/^ 

Asslstanctf for Arranging Acute and Chronic Bloassays 

Robert B. Elliott 
Chief. Water Quality Managetaeot Branch» 6M-Q 

JaiKS C. Sti obi ng 
Chief. Surveillance Branch, 6ES<-S 

We request your assistance In arranging for two acute bloassays using 
Daphnia and two chronic btoassays using Cerlodaphnia to be performed at 
the Houston Laboratory and ERL-Ouluth, respectively. These bloassays, 
which aere requested by the State of (tew Mexico, Envlrom^ntal Improvement 
Division, will serve to test the toxic nature of the Kolycorp Mill tall-
Jnqs pond effluents which are discharged Into the Red River, near iftiesta, 
"Raw Mexico^ The "State would prefer to collect the saisples In about two 
to three weeks If this tlse frane Is workable with the two labs. For both 
acute and chronic tests, the State will collect effluent samples and sam
ples for use as dilution water. 

further assistance will be needed at a later date, some t1<ne between August 
and October. In this case, approximately six additional chronic boassays 
are requested. Precise number of bloassays to be performed would depend on 
EHR Duluth's capabilities at the time. These bloassays would function to 
better evaluate the potential Instream toxicity due to the high metals 
concentrations which are characteristic of the Red River, 

We would appreciate a response to this request as soon as possible sn that 
the State may plan their sampling trip. 

Thank you for your assistance. Please contact Philip Crocker at X7>9916 If 
there are any questions. 

bcc: David Neleigh, 6W-QT 
,2^Robert Hannesschlager, 6W-P 
~<^Hac Holraan, 6ES-SA 

Roger Hartung, 6W-E 

6W-QT:Crocker:X9916:at:6/26/84 PC-801 

6W-QT 
Neleigh 
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UNITED STATES E N V I R O N M E N T A L PROTECTION AGENCY 
REGION y i 

I N T E R F I R S T TWO BUILDING. 1201 E L M S T R E E T 
DALLAS. TEXAS 75270 

July 24, 1984 

Mr. C. R. Sacrison, General Manager 
Union Molycorp 
Questa Division 
P.O. Box 469 
Questa, New Mexico 87556 

Re: NPDES Permit No. NM0022306 

Dear Mr. Sacrison 

This is 
dated 

Sacrison: 

to acknowledge receipt of your permit modification request 
June 29,'1984 , for Union Molycorp 

It is possible that processing of your request may require time as 
modification requests are reviewed in accordance with Federal and 
State priorities for water pollution abatement. Also, please be 
advised that a request for permit modification does not relieve 
your obligation meet current permit requirements. Therefore, you 
must attempt to meet all permit requirements to the best of your 
ability. 

Should additional information be required to complete processing 
of your request, you will be contacted. 

Sincerely, 

Jayne Watson, Chief 
Permits Issuance Section (6W-PS) 



DATE; 

^ UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

SUBJECT: MODIFICATION REQUEST FOR AN ISSUED PERMIT 

FROM: JENAIE SLAVEN, 6W-PS. 

The referenced app^̂ ^SatTorT and/or l e t ^ r (see attached copy) has been 
submitted t o i f n s office_requesting a modification to their existing 
NPDES permiiT; A / t n 00^7^2>O(p. ^ 

Please return this form to 6 W ^ i n i t i a l i ng your desired course of 
action. 

Name of Facility: U f \ i o n f ^ o l y COr^p> 

From the information submitted, it would appear that a new pwemit 
should be written and issued independently from the previously issued 
permit. A new NPDES number should be assigned to this request. 

The information received requesting a modification to the permit does 
not include enough information to make a determination. Please request 
additional information from permittee in the form of a Short Form A, 
B, C, or D, or Standard Form A or C. (Please circle appropriate form.) 

EPA staff will handle,the request and modify the permit if necessary. 
Please refer to f j u f i ^ - t ^ / ' d k ^ ^ . - ' ' ^ . (Optional) 

EPA is in agreement with changing the permit. Send a copy of the 
request to the appropriate state agency for drafting of a new permit. 

Send a copy of the request to the (appropriate state agency to draft 
a new permit if the state agency determines that a change is warranted. 

The request does not warrant a change to the pennit. Please place in 
pennit file for future reference. 

Attachment(s) 

EPA Foim 1330.6 (Rev. 3-76) 



Molycorp, Inc. 

Questa Division 
P. 0. Box 469 1^ / -
Questa, New Mexico 87556 / ^ ' 
Telephone: (505) 586-0212 

uni^n 
MOLYCORP 

J u n e 29 , 1984 

Mr. Myron Knudson 
Director, Water Management Div. (6W) 
U.S. Environmental Protection Agency 
Region VI 
1201 Elm Street 
Dallas, Texas 75270 

Re: Molycorp/Questa 
NPDES Permit NM0022306 
Request for Modification 

Dear Mr. Knudson: 

The purpose of this letter is to request certain minor modifi
cations to Molycorp's NPDES Permit for the Questa mine and milling 
facility. This request is being filed pursuant to 40 C.F.R. 
122.63 and 40 C.F.R. 124.5. However, Region VI determines that 
this request must be considered under 40 C.F.R. 122.62, Molycorp 
consents to the consideration of this request on that basis. 

The current NPDES Permit became effective on August 31, 1983. 
Though the permit was acceptable to Molycorp in almost all respects, 
there were a few points of disagreement. Consequently, Molycorp 
filed an Evidentiary Hearing Request on August 26, 1983. Molycorp 
received notice on June 11, 1984 that the Regional Administrator 
had denied the request, on the basis that the request did not set 
forth material issues of fact. Though Molycorp does not agree with 
the reasons for that decision, we are anxious to resolve the few 
remaining minor issues at the regional level without further delay. 
Accordingly, Molycorp is filing this request in the hope that it 
can be considered prior to the July 8, 1984 deadline to seek review 
of the Regional Administrator's June 8, 1984 denial. However, if 
that tight schedule cannot be met, Molycorp will make a protective 
filing with the Administrator. 

JULS 1384 

6W-PS 



The portions of the permit for which Molycorp requests modifi
cation, and the reasons therefore, are set out below. 

1. Suspension of the molybdenum and manganese concen
tration Limitations for Outfall 002 When Outfall 
001 is not Discharging 

Molybdenum limitations set forth in the development program of the 
existing permit were based on molybdenum loading to the Red River, 
calculated by dilution factors and irrigation use downstream. 
Compliance with molybdenum loading and concentration limitations 
is determined by a calculation based on the combined effects of 
Outfalls 001 and 002. This reasoning is retained in the new permit 
(Part 111.C.2). 

Molycorp has recently completed a new ion exchange water treatment 
plant to remove molybdenum from water discharged through Outfall 
001. The plant represents state of the art technology and is 
designed to remove sufficient quantities of molybdenum to comply 
with loading requirements and concentration limitations when cal
culated as stated in Part 111.C.2., when both Outfalls are 
discharging. 

However, during normal operation, there will be times when there 
will be no discharge from Outfall 001. Under those circumstances, 
the flow weighted average reported for molybdenum would equal the 
total discharge from Outfall 002. This discharge will easily meet 
the loading limitations (25 pounds per day average), but not the 
limitations for concentrations (1.0 mg/l average). This situation 
commonly occurs during periods of construction on the tailings dams, 
and the result will be a situation similar to the recent mill shut
down. During such times, the seepage collected and discharged from 
Outfall 002 will continue, discharging less than ten pounds per day 
of molybdenum. 

The molybdenum concentration limitations, as shown in the Stipulated 
Agreement on NPDES Permit NM0022306, June 16, 1977, Section IV.(2), 
were "based on Best Available Technology Economically Achievable as 
presently defined." BATEA is based on economics, and the concentra
tion limitations are indeed economically achievable as calculated 
for combined Outfalls 001 and 002. 

Outfall 002, when it represents the sole discharge from the 
operation, cannot economically meet the molybdenum concentration 
requirements for two reasons. First, the capital investment and 
operating expenses necessary to comply are not reasonable costs, 
and will have significant non-water quality impacts, particularly 
energy requirements. A description of the engineering aspects, 
costs and energy requirements is attached hereto as Exhibit 1. 
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Second, in order to treat the relatively low flows from Outfall 
002 in the ion exchange treatment plant, Molycorp would be 
required to impound the water until sufficient quantity was 
collected to operate the treatment plant. Pumping costs to 
impound this water are included in Exhibit 1. At design flow, 
the treatment plant would operate approximately one hour per day 
to treat Outfall 002. 

The treatment plant is designed for continuous flow and could 
practicably not be operated only one hour per day. The treatment 
plant operates most efficiently with continuous flow throughout 
a complete operating cycle before shutdown. An operating cycle 
is estimated to be four days at 4,000 gallons per minute, or larger 
periods of lesser flows down to a minimum of ±1,500 gallons per 
minute. Operating the plant on a short cycle could damage the ion 
exchange resin through osmotic shock and/or algae growth brought 
about by non-continuous operation. Severe osmotic shock or algae 
growth could destroy most of the resin, and thus render the plant 
inoperable to treat the significant flows from Outfall 001. Total 
replacement of resin would result in costs in excess of $0.5 million. 
The ion exchange resin is not a stock item with the manufacturer, 
but is made to order, requiring three to four months lead time. 
The end result could be a discharge of inadequately treated water 
if resin is destroyed more rapidly than anticipated. 

In view of the environmental, engineering and economic risks associ
ated with intermittent use of the ion exchange plant, Molycorp 
requests that the concentration limitations be suspended during 
periods of zero flow from Outfall 001. No impact on the receiving 
water will occur as the result of this change. The discharge from 
002 does not change when 001 is not discharging. Total loadings 
to the Red River are much lower during such periods. 

Manganese limits at 1.0 mg/l liter daily average a 1.5 mg/l liter 
daily maximum present no particular problem when 001 and 002 
discharges are flow weighted. However, when only 002 is discharging, 
the daily average and maximum limits can be exceeded. Outfall 001 
during 1984 (Outfall commenced in February) through May has averaged 
0.42 mg/l liter manganese. Outfall 002 obviously picks up some 
manganese from the substrata since it was approximately 1.3 mg/l 
liter during the same period. It is requested that either the 
manganese limits be voided during periods when 001 is not discharging 
or that the daily average be brought up at least to the daily maximum 
limits of 1.5 mg/l liter. 

2. Molycorp Requests Suspension of the Arsenic Limita
tions Contained in Part I.A of the Permit for Two 
Years From the Date the Mill was Restarted 
(October 1985). 

EPA has included a discharge limitation of 0.5 mg/l daily average 
and 1.0 mg/l daily maximum in the permit, stating that "arsenic 
was present in significant levels in Outfall 001" in the analysis 
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submitted in the NPDES application. (See Response to Comments 
Issue No. 3) Molycorp notes that the analytical data submitted 
for arsenic was a single composite sample, as required by 40 
C.F.R. 122.21 (g). Arsenic was not included as an effluent 
limitation in the existing permit, and Molycorp was given no 
indication that it would be added to the new permit. Consequently, 
very limited previous test work regarding arsenic has been 
conducted. 

Since arsenic limitations were proposed in the draft permit, 
Molycorp began testing of the effect of the ion exchange pilot 
plant on arsenic solutions. There are no conclusive results from 
this limited test work to date. Because the mill was not operating 
for some time, it was impossible until recently to test the arsenic 
removal effect on the actual effluent. The results of monitoring 
performed since mill startup in October 1983 indicate arsenic 
levels in the effluent are 0.01 or less in both 001 and 002 Outfalls, 
These levels are at least an order of magnitude below the standards 
in the New Mexico Water Quality Control regulations for Human Health 
Standards (Section 3-103). 

Sampling by EPA consultants conducted at two separate times, and by 
Molycorp consultants in 1970-72, indicates arsenic levels signifi
cantly below the levels detected in the sampling for the NPDES 
Permit application submitted to EPA in January 1982. On April 19, 
1977, Calspan, an EPA consultant, collected monitoring samples 
pursuant to the Toxic Substances Control Act. Tailings pond 
effluent was analyzed for many constituents, including arsenic 
concentration, which was determined to be 0.005 mg/l. A copy of 
the results is attached as Exhibit 2. 

In June 1970, Molycorp retained Thome Ecological Institute to 
perform an environmental assessment of the Questa operation. The 
assessment included an extensive sampling program to define water 
quality aspects. Arsenic was included in the sampling program. 
Samples collected, which were analyzed for arsenic, showed concen
trations below the detection limit of 0.02 parts per million. The 
arsenic concentrations were so consistently below detection limits 
that arsenic monitoring was dropped from the program. Excerpts 
from the final Thome Report are attached as Exhibit 3. 

Limited test work has been performed to date to determine the 
effect of the ion exchange treatment plant on arsenic. Molycorp 
needs additional time to define what arsenic limitations can be 
achieved by the plant. It is, however, reasonable to assume that 
the ion exchange plant will have some effect on arsenic levels 
which will then be below the "significant levels." As Molycorp 
noted in its comments on the draft permit, EPA expects arsenic 
contol to occur. (See 47 Fed. Reg. 54605.) Molycorp urges suspen
sion of these limitations for two years to permit arsenic levels 
in the actual effluent to be adequately defined. 
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3. Molycorp Requests Part lll.B of the Permit be 
Amended to Read as follows; 

The term "composite sample" means a sample consisting of a 
minimum of two grab samples of effluents collected not less than 
four hours apart over a normal eight hour operating day and 
combined proportional to flow or a sample continuously collected 
proportional to flow over a normal eight hour operating day. All 
such samples shall be typical and representative of effluent gen
erated during the period since the last sample was collected. 

Sampling of Molycorp's effluent over the past six years pursuant 
to the previous permit was collected by obtaining a sample 
consisting of a minimum of two grab samples collected, not less 
than four hours apart over a normal eight hour operating day. 
Effluent from Outfall 001 is, in effect, a composite, since the 
wastewater is retained in a 50 acre-foot holding pond called 
Pope Lake. Retention time in the combined ponds is estimated to 
be at least ten days or more, sufficient time for mixing and 
stabilization of the water before discharge. 

The definition of composite sampling (Part 11.B of the previous 
Permit) was carefully developed during discussions with EPA and 
EID regarding the conditions of that permit. It was determined 
that a two-part composite was an appropriate, representative sample 
of the effluent for two reasons. First, Outfalls 001 and 002 
discharge water from impoundments with holding times of greater 
than 24 hours. Second, Molycorp environmental personnel work eight 
hours per day, five days per week and are best qualified to collect 
samples for compliance with the permit. Continuous samplers operate 
poorly in the harsh weather conditions experienced at the discharge 
locations, and samples must be manually composited by Environmental 
Department staff. 

The four-part composite sample required in the new permit over a 
24 hour operating day means that the sampling would be performed 
by the 24 hour tailings patrol. The position of tailings patrol 
is a union (hourly) position subject to shift rotation, bidding 
procedures and seniority. The weekly samples would be collected 
by a different group of samplers every week, depending upon the 
individuals on each shift. Variable sample quality could be 
experienced as a result. The samples, if collected by the tailings 
patrols, could be less representative under a four-part compositing 
scheme than under the previous sampling program under direct control 
of Molycorp environmental staff. The time of tailings patrol is 
best spent on surveillance of the tailings lines. 

Because both Outfalls 001 and 002 discharge water from retention 
ponds with a retention period greater than 24 hours, and since EPA 
proposed that "a minimum of one grab sample will generally be 
sufficient to ensure a representative sample" from such impoundments 
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for permit application (See 47 FR 52076, November 18, 1982, EPA 
Proposal to Revise Consolidated Permit Regulations in Accordance 
with Settlement, Suspended NPDES Application Rules), the two-part 
composite sampling under the previous permit provides the most 
representative, consistent samples and should be the sampling 
required in the existing permit. 

4. Molycorp Requests that Region VI Consider an 
Alternative Method for Biomonitoring, as 
Described Below 

Section 308 of the Clean Water Act gives EPA the authority to 
require monitoring, including biomonitoring, as necessary, to 
carry out the objectives of the Clean Water Act. The objective 
of the Act is "to restore and maintain the chemical, physical and 
biological integrity of the Nation's water." (Section 101) In 
proposing the alternate method, Molycorp carefully considered that 
objective and believes that the alternate method provides a more 
valuable scientific tool with which to measure attainment of the 
goals of the Act. 

In the comments on the new permit, Molycorp included a summary of 
biomonitoring results of a long-term comprehensive study of the 
Red River done by Dr. R. W. Pennak. Molycorp proposes the continu
ation of Dr. Pennak's research as an alternate method. Molycorp 
has taken the initiative, beginning in 1971, to determine the 
impact of its effluent on the receiving water. The study was con
ducted over 12 years and has included periods of inactivity of the 
mine and mill operations. Through Dr. Pennak's work, environmental 
scientists can compare the biological quality of the Red River during 
periods of operation and inactivity, and can compare the Red River 
with other mountain streams and determine not only toxicity of the 
effluent but its overall impact on the Red River and aquatic life. 

While Molycorp understands EPA's need to develop a data base for 
toxic materials in effluent, we believe that the standard method 
proposed by EPA is a less effective means of developing a useful 
data base to determine the effects on the Red River of Molycorp's 
discharge. EPA has recognized the complexity of effluents and the 
synergistic effects between toxic substances in such effluents. 
Molycorp believes that using a simplistic biomonitoring method based 
on a non-indigenous organism does not (1) yield information which 
would be of value to EPA to determine synergistic effects of con
stituents, (2) apply to other operations or (3) provide insight into 
the toxicity of Molycorp's effluent in a reasonable context. 

The proposed alternate method brings forth 12 years of collected 
data as a base, information regarding biological, physical and 
chemical data directly applicable to the quality of aquatic organisms 
found in the Red River. Molycorp's proposed alternate method reveals 
information of far more scientific value than Region VI's standard
ized method, which is not based on a specific receiving water. The 
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proposed alternate method is at least as expensive as EPA's 
standardized method and provides a more valuable measurement of 
the effect of any effluent. 

5. Molycorp Requests that the pH limitations be Revised 
from 6.6 - 8.6 to 6.0 - 9.0 S.U. 

Molycorp has requested that the State of New Mexico waive these 
requirements, and the State has agreed. The waiver documentation 
was provided to Region VI by our letter of October 31, 1983. 

Thank you for your consideration of these requested modifications, 
We look forward to discussing them with you and your staff in the 
near future. Please call if you have any questions. 

Sincerely, 

C. R; Sacrison 
General Manager 

CRS/lm 
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EXHIBIT I 

p o BOX**' 
N t W MEXICO 87S56 

MOLYCORP 

„^T£R0FFICE CORRESPONDENCE 

FROM: 

TO: 

G. F. E i seb raun—ir i_^^ 

C. R. S a c r i s o n 

«!«^rf=^^2C-Uv 
DATE: Augus t 2 2 , 198 3 

SUBJECT: RECYCLE PUMP SYSTEM FOR 
0 0 2 / 0 0 3 OUTFALL — 
COST ESTIMATE 

The f o l l o w i n g pump s y s t e m p r o v i d e s f o r r e c y c l e of t h e ±300 GPM f low 
from t h e p i p e j u n c t i o n of t h e 0 0 3 / 0 0 2 s e e p s be low t h e Number 1 Dam 
to the Number 4 t a i l i n g s pond a r e a . 

Gene ra l : 

1. Pipe route is 2000 feet with the intake at the 7280-foot elevation 
and the discharge at the 7530-foot elevation. 

2. Pipe is six inch diameter schedule 40 , of mild steel in 21-foot 
lengths, fitted with victaulic couplings. 

3. Concrete works consists of a buried 3000-gallon collection tank, 
and pipe line foundations on 20-foot centers along the route. 

4. Pumping operations would be controlled by automation at the pump 
site with all required monitoring data transmitted to the Molycorp 
mill control room. 

5. Pump data follows: 

a. Total hydraulic head 

PSIG at pump 

Brake horsepower required 

Pump horsepower at 1750 RPM 

Pump Stages 

Power to site (voltage) 

b. 

c. 

d. 

e. 

f. 

g-

268' 

116 

25.5 

30 

8 

230/460 

Proposed pumps are equipped with 9LA bowls, WTl weather 
enclosures, basked screens, 6-inch casing with one-inch 
drive line, 6 x 6 x 12 dish head, and six-inch discharge 
flange's rated at 125 PSI. 

msm 



Page 2 
Aug. 22, 1983. 

Project Cost Estimate: 

Pumps (2 each w/one on standby) $ 12,200 

Pipe w/victaulic grooves @ $190/length 18,100 

Couplings (Model 77 @ $16 each) 1,600 

Earthwork (route preparation, tank excavating, etc.) 30,000 

Concrete works (reinforced) 
Tank - 70 C.Y. Cone. @ $300/C.Y. installed 21,000 
Pipe foundations - 100 each @ $200/each installed 20,000 

230/460 V power - powerline (transformers, switch gear) 
1200' @ $10/ft. installed 12,000 

Instrumentation - site control/valving installed 5,000 
- mill read out system (FMX-Mission) 8,000 

.$127,900 

Labor - pipeline and pump installation 3,600 
(5 man crew, 6 days g $120/man day) 
(Rate 9 mechanic plus 20% fringe) • 

$131,500 

Design and field engineering @ 10% of Cost 13,200 

$144,700 

Contingency @ 10% 14,500 

ESTIMATED PROJECT COST $159,200 

Operating Cost: 

Power - Electrical $ 10,000 

Maintenance, etc. * $ 10,000 

ANNUAL COST $ 20,000 

xc: "'T. R. Thomas - Legal Dept. 
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EXHIBIT II 

Calspan"'"' 

17 October 1977 

Ms. Obbey Davidson 
Environmental Engineer 
Molycorp 
Questa, NM 87556 

Dear Ms. Davidson: 

Results of cheaical analyses of water samples that we collected 
last spring on behalf of EPA at your facilities have recently becorie available. 
In accordance with previous agxeeraents, EPA has authorized us to transmit the 
analytical results to you, with the proviso that they are to be treated as 
preliminary data. This is particularly icportant in those cases where sonie 
analyses (e.g., for asbestos) are to be repeated. 

The enclosed copies of the analytical results are accompanied by one 
table showing the laboratory that•perforaed the analysis and by'another that 
lists the lowest detectable quantity of those constituents for which this 
number can be stated. Vŝien a target constituent is listed as "not detectable" 
in the record for your facility, its concentration was found to be less than 
the detection limit. 

Thank you again for your cooperation and hospitality during this 
survey program. If you should have questions regarding this material, please 
contact me. 

Very truly yours. 

-Vl- ^bock 
D.H. Bock 

DHB:eb-32 
Enclosure 



Sample-Site Dcscrintion: . ^ n f i c j u o n r / n •frtif'^ A o n c L 

CoU|).-iii Sani,.lo No. [/\/.^,'f<^ - X't - f / \ - O /A /J'^C 

SUMMARY DATA SHEET 

_ Date VisiterJ: y ' L f ' / JS-/9. / f 7 7 

Colsiwii Saniulo No . l / l / . T / T - X ' 1 ' 

Remurks: 2.1 f - h o " r COt 

SUUSTANCE 

PH 

total siispuiulcd solids 

vul.-iiilc siispLMulcd solids 

COD 

TOC 

radium 226 (total) 

radium 220 (dissolved) 

ant imony (total) 

aiscnic (tot i i l ) 

biMyl l i i im ( iot; i l ) 

c.'idmium (tuli'il) 

ch romium (total) 

copper ( total) 

lead ( to t , i l | 

mc icury ( total) 

nickel ( lotal) 

solcniam (total) 

silver (total) 

thal l ium (total) 

zinc (total) 

.T.bcstos (f lhrous) 

cyanide (total) 

pl icnol ( lota l ) 

.•;!drin 

d ic l i l r in 

chlordane 

(technical ( f i x tu re and nictabol i tc i ) 

^ . r - U D T 

l . - l ' -DDE (p.p '-DOX) 

• l . - l ' D D D (u,p ' -TDl I ) 

CL •L-r.doii;l'';tn 

0 -endosii l lon 

ecdoi ' - j l f jn sulfate 

cndr in 

- PA - or A n}c 

/ C O N C E N T n A T I O N 

7.^/o 
.V-l%or>a 

^d'OO 
/ r y n 
/<? 

I 

. 

^ r o o ^ l a l L 
/ n j iA IL 

/3c> n d I I 
/ 3 A ̂ ,7 I I 

S'3oo!onlL 
/OOOO j i o / L 
/ /D f^o AAb I I . 

^0, ,^J fh lL 
SSooJi 'qlL 

a o MQ ' I L 
^^Goxxj I I 
^ /OOAJUL 
I S o o o A a l L 

/ 

^^0,0?. 
o.oz 

•l-bT Dt= r̂Ccire î> 
\ 

1 

EPA S.iniDle No . T ' f J O ^ O J ' -/ (l73.(?o^ 

SUUSTANCE 

1,3-ilii:lilni(il)i:n7.t:nR 

l,'l ( l ichlorol)i;n/i; i ie 

3,3'-dicli loiol)eM/i(l inc 

l . l i l i c l i l o i o c i l i y l e n i ! 

1,2trans i l i r l i loroet l iy lcno 

2,1-dicli loropli(;nol 

1,2-dicli loiopropnnc 

1,3'dichloropropyl(!ne 

( l ,3d ic l i lo ropr( jpene) 

2,0dlmcthylphi :Mol 

2,'1-dii)i lrotolii i: i ic 

2,0 t l ini trotoluene 

1,2-diph(:nylhy(lrazinf 

cl l lyl l len^l:ac 

( luruanthcne 

^•chlcrophenyl phenyl clhcr 

' I h romo i j l i eny l phenyl clhur 

his (2chk)rois()propyl) ether 

his (2 chloroelhoxy) methane 

methylene chloride (dichloromcllwinc) 

mediy l chloride (ehloromclhiine) 

methyl bromide (bromomethane) 

b romoform (u ibromomcl l innc) 

di th lorohioMiui i te l l i j inc 

tr ichiorofluoromeil i , . inc 

dichlorodi flu urorome thane 

chldrodibrornomolt' iane 

lli!>;.ii;l;l(.w>ilii!i;:Jii;;u: 

hcxnuhlorooyclopeMt.idioiie 

isoi ihoioi ie 

ni'.pdu-.'lenc 

nitrobenzene 

2 i i i t rop l ieno l 

' I n i i r opheno l 

CONCENTUATIOIvJ 

1 
1 

! 

. 

^ 

1 
1 

1 
^ 
^ 

1 
1 

1 

1 

: 

1 

1 

' 

1 

1 

' i 



• • -» - - -• - — •- .••••-

4 , ' r D D E (p. ; j ' -DDX) 

4. ' ) ' .DDD (p,p'-TDE) 

Ct •cndosulfi in 

P •cndosii lfan 

cndosullan sulfate 

endi in 

endi i i ) iildi.-liyde 

hepUichliir 

hcpl . ic l i lo i epoxide 

f r i J I i C 

/ 3 l i l l C . 

7 - O I I C (lindane) 

A c m ; 
I'CLI-ILV.2 (Aiochlor 12^2) 

r C l M I ' l i ' l (Aior.hlor 12131) 

i'Ccn^iphdii.'ne 

aciOli.'in 

ac iy lu i i i t i i le 

bLi i / iMic; 

benzidine 

carbon tet iachlor idc 

( tetr i i rh loromcthanc) 

rblorol ie i i . ' ' j i ie 

* ,2. ' l - tr ichlorobei izen' ' 

hRx:;chloiolji.'iizene 

1,2cli i ; l i lnruelhane ' 

1 , l,1-tri(; l i l i j f<ielhane 

he::achloroel'!anc 

1.1 (lichloioi.'t l ianc 

1,1,2-trii;hli>t()elhanu 

1,1.2,2 leWildi loroelhanc 

chki io ' j i lKine 

bis (chloiOniel l iy l) ether 

bis (i:hl<iioi:thyl) ether 

2 chloi<;.:Hiyl vinyl elher (mixed) 

2 r.lilQriiii;iphl!i,ik'ne 

2,'l,G-liii;)ili>i<^/)hi.-nol 

pari ichluKiinela cresol 

cl i l i)r i i f(nMi ( l i ieh ln iomelha i ic ) 

i w i l • 1 • \ \ . • — f . ' . , * • • • - • • - - • -••. 

', " f—>»-c - r -u r -c r j -T_ jciT ••• 

I' 

1 
^ 

/ 

1 

n r P - . - ^ : l - . 

' 

' 

1 

1 

1 1 

hcxachlorobutadicnc 

hcxacldorocyclopcMtadieno 

isophoroiic 

naplhalene 

ni l iobonzenc 

2-ni l rophcnol 

l-ni lruphi.-noi 

2,4- i l in i l rophcnol 

I.Oclini lro-o-crcsol 

N-nitrusodimethyluminc 

N-nitrosodiphenylnmino 

Nni l roso( l i -n-propyl :uuinc 

pontachlorophenol 

phenol 

bis (2ethy l l iexy l ) pl i thnlalc 

bu ty l benzyl ph'hi i lnte 

d i n hulyt phthalntc 

diet l iy l phthii late 

d imenthy l phil ialatc 

1,2bcnzanlbrncenc 

be iuo (a) pyienc (3,1-bcnzopvrene) 

3 ,1 - benzol ! " ; . -.lnMie 

11,1 2 'ben/olhiur i inthci ic 

chrysene 

acenaphtliylenc 

nnthrncene 

1,12-benzoperylene 

fhiorene 

phiMiantluene 

1,2.li,6 (libenznnthraccnc 

indeiio (1,2,3-C,D) pyrcno 

pyrene 

2,3,7,0-teir i ichlorodibenzop-dioxIn 

(TCDD) 

tettachloroelhylonc 

toluene 

tr ichlorocthylene 

vinyl chloride 

toxaphene 

. - • 

1 1 
1 1 
1 
1 

1 

1 
i 

'. 

^ # 
/ O O j f . ' - , i : . . " ^ ^ 

, • • . . / . : • • • , • / • , : ' > ^ ' * \ * ^ ' ^ 

f - ' . 1 ' • 1 . . ^ t - • .< I l l 

j - . f . . / '•/.• .• ..•,. / , < o . \ U i 

• ^ ^ ^ 
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. 
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Sample-Site Dcscriptiot^: L j i / ' U x ^ r i / ^ d m • / r r ( lS p O f \ r : L 
Operation: 

SUiyiiyiARY DATA SHEET 

Kf'co Date Visited: ihrt ' f / ! f - / 9 , Z"??? f 
Calspan Sam|ile No. W S ^ - X I - f - A - O ^ Q M C ECASamt.leNo. P O O ^ > 0 S l ( H S ^ ^ ) 
Remnrks: < f V - p c ^ t - ' r ^ C O r ) n / " > 0 ^ r / C — — 

SUf iSTANCE 

pH 

total suspended solids 

volatile suspended solids 

COD 

TOC 

radium 22G (total) 

radium 22G (dissolved) 

ant imony (total) 

arsenic ( total) 

bc i y l l i um (total) 

cadmium (total) 

chromium (total) 

copi>cr ( total) 

lead (total) 

mercury (total) 

nickel (total) 

selenium (total) 

silver (toirti) 

thal l ium (total) 

zinc (tot i i l ) 

.-.:.!x'.t«S (.ibrm,.)/J^,, y^^^,^^^y^/^ 

cyj f i ido (toti:!) 

plii.'nol ( lot. l l ) 

, i !d/i i i 

t l i f . l j r in 

chloidanc 

(technical.n-.ixturc and metabolites) 

1 , 1 ' D D T 

1, ' ' . 'DDE ( p , p ' D D X ) 

l . l ' . D D D {p,p'-TDE) 

Cf-er.dosulfan 

/J-cndosul fon 

cnti 'oiulfon sulfate 

1 • • .o r i n 

— . 

' CONCnrMTRATION 

6>.9S' ^ 
^ ^ 

i l-

J o ^ 
7 

7 a ^ / n / L y 
S ^ f ) I L " 

^ ^ n A / q l t . -
^S- j Jo /L - • 
2ou.c/r / L • 

Z70 J o I I . 
-^P.oAq/L 

<(P ,SJ i : - f l L 

1^(00 ^ d o •!•'•, 

^ . ^ / . < / ' / / . 

<~^l^o,(^A/l_ 
<W0}J ,7 lU 

. . '^' ' loa..L 
Z, 3 - / o ' " / 2 . 0 

!.^A 
> 10^ f i l e r s / J t . k r 

^o.az 
0 . . 0 / 

S>or / 
• 

- y C T & ^ r & O 

/ 

/ 

/ 

/ 
1 

SUI3STANCE 

1,3dicl i lorobenzcnc 

l . l d i ch lo robenzcne 

3,3'-dicli lorobei)zidinr; 

1,1-(li(:hloroethylene 

1,2tri ins dicl i loroelhyleno 

2,'1-diclilorophenol 

1,2-dieliloropro|janc 

1,3-dicli loropropyleno 

(1,3-{lichloropropene) 

2,1-(l iniell)yl j)hcnol 

2,'1-dinilrotoluenc 

2,C-tiinitrotnluenc 

1,2-diphenylhydrazinc 

ethylbenzene 

fluronnthnne 

I c h l o r o p h e n y l phenyl ether 

' I b ronv jphcny l phenyl c t h i r 

bis (2chloroi5oprt)pyl) ether 

bis (2 chloroelhoxy) methiinc 

methylciK; chloride (i!i<;.hlorometli;mc) 

iu i : i l i / l (;:\l;.ric!j !r:l;i'.-:or.ie;!i«r.e.) 

mi.'l l iyl bromide (l;ro<,iOMie!li;)M!!) 

i jKiMKifdrm ( i r i luomoinelhane) 

dii;hl;/ii.l,;(i;iU>mr.Ui.riie 

I f ichldrol l i ior .x i ie l l i . i i io 

dir .hlorodif luororomethane 

cblorouibromomcthai i i : 

hexachlorobutiidii; i)e 

hoxachlorocyelopi-nladicnc 

isophorone 

naplhalene 

nitrobenzene 

2-ni lropbenol 
A '.. 

• y 

CONCENTMATION 

h o l r h U c f p H 
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i 
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1 

1 . 
1 • 
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1 
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• 
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t f . - l . l i n i l . U I I I H A I U I U O l . u . . . « . u u u . . . « < , 

4 ,1 ' .0DE (p,p ' -DOX) 

I . I ' D D D (p.p'-TDE) 

Of-endosulfun 

^ •endusu l fan 

e lu lo j i i l lan sulfate 

cndrin 

endrin aldehyde 

hcplacldor 

bi.'pl.'ichlur epoxide 

rr-t',iic 

fi-n\\(i 

7 U I I C (lindane) 

6 line 

I ' d ; 1212 (Arochlor 1212) 

l 'Cn i2 ' J '1 (Afochlor 1251) 

;iceii, iphilieiie 

aciuli.'iii 

acryluni t r i le 

ben/eiie 

fieiizi..'inc 

Cjrbun tetrachloride 

( te l r - icbloromethant) 

chhunl ienzcnc 

1,Z,1tt ic l i lorobenz..<c 

her.acliloiobenzene 

1.2-dichloroeihaiie 

1,1,1 11 i>:liliirui:lh;ine 

hexachlorcclhane 

1,1-tlitlilo/-oeIliai)C 

1,1,2l r iLhloroe thane 

l ,1 .2 .2 i i : t rac l i lo roe lhane 

chloioi. ' lhaiie 

bis (c l i foromelhyl) ell ier 

his (cl i loMjelhyl) elher 

2c l i l o ro i : l l i y l v inyl ether (mixed) 

2'r.lili)Mjii;ij)hlli;ilL'iie 

2.1,0 l l i<:hl(ir(jphenol 

p.ir. ichli i ioineta eresol 

ch lo iD l i i im ( i r ichloromcthane) 

I ^ V \ ^ 'C»" \ 17 «-• 1 «-' — 

I 

j 

\ 

• 

> 

V 
/ ! 0 i < ' ' , * . ' " : r / ' .Y 

. 

. 

hcxachlorobutadicnc 

i texachlorocyclopci i ladicnc 

isophoronc 

naplhalene 

nitrobenzene 

2 i i i t rophenol 

1-ni lruphenol 

2,1 ( l in i l rophenol 

I . C d i n i t r o o c r c s o l 

N-ni irusodi inethylaininc 

N-ni lrosudipl ienylaminc 

N-ii it iosiKl i n propylamine 

peittachlurophenol 

phenol 

bis (2-ethylhexyl) phthalate 

b i i l y l benzyl phthalntc 

d i n b i i l y l phthalate 

diethyl phthalate 

d imenthyl phthalate 

1,2'benz.'inlhraceiic 

benzo (a) pyrcnc {3,1-bcnzopyrc:ic) 

3 ,1 - ben/of l i ior i i thenc 

11,12-ben/ul luornnthcnc 

chrysene 

accnaphthylcnc 

nitthracene 

1,12-benzopcrylcnc 

fl i iorene 

pliei ianlhrcne 

1,2:5,0 dibenzanthracciie 

indcno (1,2,3-C,D) pyrcnc 

pyrene 

2,3,7,U-lctrachlorodibenzo-p-dioxin 

(TCDD) 

telrnchloioethylenc 

toluene 

tr ichloroel l iy lenc 

v inyl chloride 

toxaphenu 

. 

1 1 
t 
1 
1 
i 
( 1 

/ 

t 

( 

I 

1 
1 
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LOG lct<,k X L 
a - . i w w I f >!•••«<»*> 

SUMMARY DATA SHEET 

Oporation: 

Sample-Site Description: 

Calspan Sample No. 

Remnrkj: 

'iLL<imih£jd.—Lahot(x^f:.OLu_..Lfhfjnj^^^ 
EPA Sample No. 

SUBSTANCE 

pH 

lota l suspended solids 

volatile suspcndeil solids 

COD 

TOC 

radium 220 (total) 

radium 226 (dissolved) 

ant imony (total) 

arsenic (total) 

bery l l ium (total) 

cadmium (total) 

chromium (total) 

cojipcr (total) 

lead (total) 

mercury (total) 

nickel (total) 

selenium (total) 

silver (total) 

thal l ium (total) 

zinc (total) 

asbestos (f ibrous) 

cyanide (total) 

phenol (total) 

aldrin 

( l ic ldr in 

chlordanc 

(technical mixtur. t and metabolites) 

4 , 4 ' U D T 

4,1'-DDE (p,p ' -DDX) 

4.4 ' -DDD (p,p'-TDE) 

cr -endosulfai) 

/J-cndosul fan 

endosulfan sulfate 

C O N C E N T R A T I O N 

O a l s b i x n ^ 
' 1 . 

\ 1 / 
f c l edunc j L n o h h e s 

^ I 1 
Gu/shan^ 

' I 
(^PA 

CaUhct-n^ 

I 

• 

SUUSTANCE 

1,3-dichlorobeiizene 

l . l d i c l i l o robcnzcnc 

3,3'-«lichlorobcnzi<linc 

x l . l -d ic l i lo roet l i y lcne 

1,2-trans-dichlorocthylenc 

2,4-dichloroplienol 

1,2 (l ichloropropano 

1,3dichloropropyiene 

(1,3 t l ichloropropcne) 

2,1-i l i incthylphenol 

2,1 t l ini trotoluene 

2,G-dinitrotoluenc 

1,2-diplienylhydrazlnc 

ethylbenzene 

fhiruanihenc 

1 chlorophenyl phenyl ether 

l -b romopheny l pi ienyl ether 

bis (2chloroisopropyl) ether 

l)is (2-i:hloroethoxy) methane 

methylene chloride (dicbloromc(hanc) 

methyl chloride (chloromethane) 

methyl bromide (bromomethane) 

b romo lo rm (tr ibromomethane) 

dichlorobromome thane 

tr ichlorof luoromethane 

diehlorodi l luororome thane 

chlorodibiomomethane 

l iexaLhlorobuladicnc 

hexaehlorocyclopentadieno 

isopliorone 

naplhalene 

(titrobenzciio 

2-nitrophenol 

A . . . I f m n f t m i r t l 

CxJNCENTRATION 

QulFSo'L/-h) Rcscarcl^Tn.s•//•^. 

• 

1 

. 

^ 

M 
% 



4.4 ' -DDT 

4.4 ' -DDE (p.p ' -DDX) 

4 .4 ' -DDD {p,p'-TDE} 

cr -endosulfan 

P -endosulfan 

endosulfan sulfate 

cndrin 

cndr in aldehyde 

hepti ichlor 

heptachlor epoxide 

tr-DHC 

/3 -UHC 

7 - B H C (lindane) 

5 - B H C 

f'CD-1242 (Arochlor 1212) 

PCB1254 (Arochlor 1251) 

dccnaphihene 

acrolein 

acryloni l r i le 

benzene 

benzidine 

carbon tetrachloride 

(teuachloromethant!) 

chlorobenzene 

1,2,1-trichIorobcnzcno 

hexnchlorobcnzcnc 

1,2-dicli loroethnnc . 

1,1,1 -tr ichloroethane 

hexachloroethaiic 

l . l d i c / i l o roc thane 

1,1,2-trichloroelhflnc 

1,1,2,2-tctrachloroeihane 

chloroethane 

bis (c l i loromeihyl ) ether 

bis (c l i lorocthyl) ether 

2-chloroclhyl v inyl ether (mixed) 

2-chloronaphthalcne 

2,1,0-1 rich lor ophenol 

t iarachlorometa cresol 

c l i lo fo forn j ( t r ichloromethane) 

^ . r \ \ \ r \ r r \ n U r . n r t \ 

V 

( ^u lPSou ih Rczcarch ±ns i . 

• 

' 

H * 

l ioxachlorobutadlenb 

liQxachtorocyclopcntadicno 

isophoronc 

naplhalene 

nii tohenzenc 

2-nitr(iphenol 

I n i l r o p h e n o l 

2,1-dinitrophenol 

1,0-dinitro-o-crcso! 

N-nitrosodimcthylamine 

N-nitrosodiphenylamino 

Nni l rosodi-n-propylamine 

pei i tachlurophcnol 

phenol 

bis (2 ethylhcxyt) phthalate 

bu ty l benzyl phthalate 

di-n-bi i ly l phthalate 

diethyl phthalate 

d imenthy l phthalntc 

1,2l)enzaiitl iraccno 

benzo (a) pyrnnc (3,1benzopyrcnc) 

3 ,1 - benzofluorntl icnc 

11,12-bcnzofluoranthcnc 

chrysene 

acena|)hlhylunc 

anthracene 

1,12 ben/operylenc 

fhioierte 

pheniii ithrenc 

1,2:5,0 il ibenzanthraccno 

indeno (1,2,3 C,U) pyrcnc 

pyrene 

2,3,7,U-tetrachlorodil)cnzo-p-<Jioxin 

(TCDD) 

tetracl i loroethylcne 

toluene 

i r ich lorocthylen ' ! 

v inyl chloride 

toxaphene 

t 

I 

• 

-

-
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m 
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• 
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operation: ' 

Sample-Site Description: 

Calspan Sample No. 

Remarks 

SUMMARY DATA SHEET 

- ^ ^ « / / ^ ^ < ^ Lf'ryyr/s e r f ^ G / ^ C A I 
MWMSftAairk i jk 4fV4. ^ . ' t i ' i K : : ^ - . . * •«w>i<i^»^iw%:i: '^ i-o,» • ' * » « • rrf.".; •::• i i " , ' f» :T ;c«J«a««»i 

,EPA Sample No. 

SUBSTANCE 

pH 

total suspended sol id ; 

volati le suspended solids 

COD 

TOC 

radium 220 (total) 

radium 220 (dissolved) 

ant imony (total) 

arsenic (total) 

bery l l ium (total) 

cadmium (total) 

chromium (total) 

copper (total) 

lead (total) 

mercury (total) 

nickel (total) 

seleniuni (total) 

silver (total) 

tha l l ium (total) 

zinc ( lotal) 

asbestos (f ibrous) 

cyanide (total) 

phenol (total) 

aldrin 

dieldr in 

chlordone 

(technical mixture and metabolites) 

4 .4 ' -DDT 

4,4--DDE (p.p'-DDX) 

4.4 ' -DDD (p.p'-TDE) 

or-endosulfan 

Q -endosulfan 

endosulfan sulfate 

1 • ' 

C O N C E N T R A T I O N 

/ mo I I . 
IO y r l . f l L 
^ n^lc, I L 

I m i , I L 
2. H i c ^ l L 
Z ' h f C ' / l 

1 

• 

O. o z /r)/p/c 
O.OO2. m<^/L 

O. 1 M - O I L 

O. S AJL IL 

1 A<f/ / L 

/ ^ ' r j I L 
1 1 J , 

1 ^ ' u I I 
1 ^ u I u 
1 . ^ . / L 
1 ^ J n j l 
^ ^ I I I 

SUUSTANCE 

1,3-ilichlorobenzenc 

1,1-clichlorobenzene 

3,3'-dichlorubcnzidlne 

J,1-dicbloroelhylcnc 

1,2-tiansclichloroelhylcno 

2,1-dicblorophenol 

1,2-dichloropropane 

1,3-dichlor()piopyleno 

(1,3 dichloropropene) 

2,1-dii i iethyl|)hcnol 

2,1 ( l ini trotoluene 

2,0 ( l ini trotoluenc 

1,2-diphenylhydrazinc 

ethylbenzene 

l luroanlhcne 

1-chlorophcnyl phenyl ether 

1-bromophcnyl phenyl ether 

bis (Zchloroisopropyl) ether 

bis (2 chloroelhoxy) methane 

ntethylene chloride (dichloromethaitc) 

methyl chloride (chloromethane) 

methyl bromide (bromomethane) 

b romoform (tr ibromomethane) 

dichlorobromome thane 

tr ichlorof luoromethane 

diehlorodi l luororome thane 

chlorodibromomclhane 

hcxachlorobutadiene 

hcxachlorocyclopentadicne 

isophoronc 

naplhalene 

nitrobenzene 

2-nitrophenol 

4-nitronhi>nol 

CONCENTRATION 

^ 

0. s~o 
O. J S 

0. oz 

0 .35-
<5. yb 
0 . 2 0 
O 75-
o. ao 
O. fO 
o. ao 
o.oG 

0 o ^ 
o . ^ t ' 
o.oif 
o .^o 
o .oS 

O,0K 

0. / s 
o,rs 

. 

i 

• 

^ 

1 



4,4 ' -DDT 

4,1'-DDE (p.p ' -DDX) 

4.4 ' -DDD (p,p'-TDE) 

cr-endosulfan 

/y-endosulfan 

endosulfan sulfate 

cndrin 

i cndr in aldehyde 

heptachlor 

heptachlor epoxide 

a - B H C 

/3-BHC 

7 - B H C (lindane) 

5 -BlIC 

PCB-1242 (Arochlor 1242) 

PCB-1251 (Arochlor 1251) 

accnaphthcne 

acrolein 

acryloni l r i le 

benzene 

benzidine 

carbon tetrachloride 

(let rachloromet banc) 

chlorobenzene 

1,2,4-lr ichlorobcnzcne 

hexacli lorobcnzenc 

1,2-dichlorocthanc 

1,1,1-lr ichloroelhane 

hcxachloroethanc 

1,1-dichloroethane 

1,1,2tr ichloroethane 

1.1,2.2-tctrachlorocthane 

chloroethane 

bis (ch loromctbyl ) ether 

bis (chlorocthyl) ether 

2-cl i lorocl l iYl v inyl ether (mixed) 

2-cli loronaphthalcne 

2.1.Gtr ichl()rophenol 

paracli lorometa cresol 

ch loroform ( i r ichloromethai ic) 

'} . r h i n r o f t l i o n n i 

/ ^ L / L 
1 ^ - ^ / L 
/ ^ / L 
1 A^if I I . 

1 M S . / L 
1 ^Ja / L 
O.G- ^ 2 , ' l L 
O.S- .cAJ lL 
r>. f ..Lfii I I 
n. 1 ,u.(/ / L 
O. 1 , L L I L 
o 1 J A I I I 

o. 1 j^Af k 
n. 1 .(Jr I I 
1 ^ / I L 
1 .̂ A, I L 

/3 O ^ I j t 

o. o ^ 

O. 3 S 
o. / S 

^ v W 

o.oif 
o. f S 

o. IS-
o. i n ^ 
o. <fo 

o. oS" 
/. oo 

-h 

hcxncl i lorobu tiidlcna 

l icxachlorocyclopentadicno 

isophoronc 

n:ipth:ileoe 

nitrobenzene 

2-ni trophcnol 

1-nit iophenol 

2,1-dini l rophcnol 

1,0dinitro-o-crcsol 

fvl-nitrosodimcthylnmine 

N-nitrosodiphcnylaminc 

N-i i i trosodi-n-propylnmine 

pentachlorophenol 

phenol 

bis (2 c thy lhexy l ) phlhalata 

bu ty l l)onzyl phthalate 

di 11 bu iy l phthalate 

d iethy l phthalate 

d imenthy l phthalate 

1,2-benzanlhracenu 

benzo (a) pyrene (3,1-bcnzopyrcnc) 

3 ,1 - benzofl i ioraihene 

11,12 bei izol l i iora: i ihenc 

chrysene 

acenajj l i lhylene 

aMlhracene 

1,12-benzopetylcnc 

fhiorene 

t)hei)antlirenc 

1.2:5.0 (libenzaiithraccno 

indeno (1.2.3-C,D) pyrcnc 

pyrene « 

2,3,7,U-tetrachlorodibenzo-p-dioxin 

(TCDD) 

tetrachloroethylene 

toluene 

tr ichlorocthylene 

v iny l chloride 

toxaphene 

o,o} i 
* 

o. / s 
O.S'S 

, 

. ^ u ^ / 
/ I L M 

o. ao 
o.as-

o.ao 
O.JS 
O . 0 . 5 ' 

0. J20 

O . O O " 

0. / o 

' 

• 

O.^o 

/ . / o 
0 . 3 S 
O. J S 
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bi'r IT uT i : EXHIBIT I I I 
•K()Wr;W:<J:/^;\' ' I ' i •> r 

/ .v.: ; 
^.::v-i..c iJî fiA;!K;;;!v.;„rvi-j:i?;;X/'A*kX. i r o u L f r ; ? , izcLvjftA,;:^:^ Gozo?. (303) •••iJ?;V-:.,;;; 

FlIJAL RLPORT OK ECOLOGICAL REISLARCK A:̂ D RLHA:>1LITATI0H 

DOIN'H FOP. -̂  
• . - « • 

. • THE liOLY2[:£i;UM CCRrCRATiOM OF AMCRICA v 

1370 - 1572 

Octcber 197? 

* - .*"•'*•.-

t . f f \ r » ct. '*"';* 

, -.«..• t • • : " • w 

iKltV I ' t i O . - . l v l L V . 

> tK I . I <w<> l l i O K I i r . •!> 
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A. Back<irouncl: In Jun-j of 19/0, Hit: Tliorno Ecological Inr.tituLc (Tl.l) 
was invited to send a profcssitmijl ecologist to the Questa r.iinc 

of the Molybdenum Corpcr»ition of Ai;icrica to r."ial:G an assessment of 
the kinds cf environmental problems tliut the mine v;r.s occcsioni-'.cj. 
In July Dr. Beatrice E. IVillard, staff Geologist, visited the site 
and examined it thorouyhly in the company of Mr. Colin Cair.pbon , 
General Manager, and several of his associates. At tliat time, .she 
v/as authorized to draw up a study plan fer the coir.pany. August 
throufjh October, three investigators were authori7.ed to make recon
naissance of the area and drew up study proposals submitted to TEI. 
These wore Dr. Wallace H. Johnson, plant ecologist of Ft. Collins, 
Dr. Robert W. Pannak, fresh v;ater biolociist of th^ University of 
Colorado, Boulder, and pr_̂ _Coc;pcM* l|̂ J-.\̂ ymc-̂ n̂  \vat.;2r..cii.\ali.ty_Gxnert 

•" • of̂ 5.LJi--̂ '̂-''̂ '"<̂ >̂-"̂ '''̂ -*-4'̂  Golden._ These men completed th.eir work 
by November. 

Dr. Will ard took their plans and amalgarr.atcd them into a composite 
TEI proposal which she submitted to the company in early Deccinber, 
1970. This proposal for ecological research end rehabilitation 
was reviewed by the company and approved in substance in April, 
1971, when Thome Ecological Jnsiit'jte was authorized to impl-.-e.-it 

'-•"•the proposed program. Implementation was done in two parts. The 
first part started in May, 197"i and went through Octcber of 1971, 
after wnicii an interim report would be submitted to the Com.pany 
for its review and decision cbc.it how much of the second part was 

• i b be done. This interim report was sub.-ni.tted in la'le fall of 
'1971» and recommended some changes in the second phase. It was 

carried on during the spring and summer of 1972. The present 
report is a review of-all data gatliered during this M-month 

• period of research and rehabilitation activity at the Questa mine. 

B. Approach: It is the policy of the Thome Ecological Institute to 
make an initial reconnaissance of any environmental situation, 
then to select the very best possible investiocitors with special 
expertise in solving the types of problems found. This was.done 
at the Questa site by selecting the above three-named i.̂en who 
have special expertise in the particular problems that were pre-

• scnted by the Questa mine. Secondly, TEI seek.s to discover and 
, use the ecological co:icepts and practices necessary- for maintain

ing or recovering a higii quality of environmental health in what
ever situation it is requested to take part. U:'!C.'er no condition * 
docs the Thome Ecological liistitutc solicit rcsecMch. Its 
Guidelines and Criteria for accenting Applied Ecĉ lf.ny projects 
are appended to this report. 



II. METHODS 

The selection of specific methods was left entirely to the investigators 
retained. In the case of the vegetation, Dr. Willard as a plant 
Geologist, had considerable input with Dr. Johnson on the methods and 
'materials used in revegetating certain sites. The specific methods 
are described individually by the investigators in their particular 
sections of the report. It is important to recognize that standard 
scientific methods have b.een used in all cases. A characteristic of 
this method is tc gather data, to analyze them, and to interpret them 
in an objective, scientific manner. In this way, it is hoped that 
environmental problems can be solved by use of ecological principles 
substantiated by facts gathered in the field, thus eliminating the 
emotional component so frequently connected to environmental problems 
today. 
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Spring 1971": All of the ai^fs seeded to grass in 
August, 1971 were e.xemined for general appearance 
in tlic spring. The seeding on the flood control dam 
looked very good at this time. The pUnts were 
robust end vigorous end approximately -i inches tall. 
The stand was still spotty as was observed last fall. 
With.the extreme droughty situation that existed, 
'it may not fill in. The plants present new should 
be able to stand considerable drought, but moisture 
is needed for full establishment and dsvelopment.. 

The seeding on the Sugar Shack berm is wsry good at 
the present time. The plants were rob'jst, vigo'-ous 
and about 3 inches tall. The stand is spotty as 
observed last fall. The seeding establishment w5.s 
so good in pieces on thi beiTi thet it actually shows 
up green.. It should be noted that quite a bit of 
grazing by deer has.already taken place on tiie plants 
on the berm. Again, moisture is needed badly. 

The seeding on the old mine dump is a failure as was 
anticipated. Only e very few-weak, spindly seedlings 
were found and these mostly in erees where larce quan
tities of mulch had accumulated. Ti.e disturbance of 
digging the tree holes end refilling them destroyed • 
some cf the seedlings that were present. H-ewevet-, 
there should be enough seed of grasses end other 
plants in soil hauled in that spots,tCf quite luxuriant 
vegetation will develop. This may be all that is 
needed. 

B.. Water Quality: Within the tim.e span of May, 1971 through July, 1972; 

...'the G. W. Squared Corporation cf Golden. Colorado was retained as 
a water quality investigator by Thome Ecological Institute of 
.Boulder, Colorado, to assess water quality in the Red River end 
Rio Grande River near Questa, Mew Mexico. 

The study consisted of a 17 mile stretch of th.e Red River approxi
mately 3 miles east of the Moly Corp plant site to a point of con
fluence between the Red River and Rio Grande River. Sampling was 
also performed on the tailing pcnd arid adjacent points of the Moly 

• Corp settling pcnd area. 

Sampling points were selected on a basis to represent possible 
backgrour.d concentration best above the- plani site (run-off before 
the mill site) and to represent points representative of run-off 
ct sources contiguous to the mine prcperty. 



The attached man represents and identifies sampling points 
utilized in the report.' Two ground water well samples 
(13, 14). were periodically taken to supply information with' 
respect to effects of possible leaching of upper formations 
into ground water. The sample points on. the map ai'e identi
fied as follows: 

rl' Three miles above plant site 

r!2 One mile above plant site 

i;3 Mine drainage 

v4 Sulpivur Gulch 

r5 Confluence of Cebresto Creek and Red River 
. • ' ' ' ^ 

/ ?6 Influent to tailing pond 

i v7 Effluent from tailing pond 
I 

I ^ v S Pope Lake (represents the Holy Corp discharge to Red River) 

• ' ••t9 North drainage 

j?lD Red River at Questa Bridge 

# n Fish Hatchery on Red River 

#12 Confluence of Red River and Rio Grande River 

^13 Moly Corp plant site well 

wl't Columbine well near Cottonwood 



1. Background 

To the time of investigation only moaner dr;ta arc available 
on water quality aspects of the Red River. The Federal V'ater 
Pollution Control Administration (new CFA) can-ied out ch-;mi-
cal, bacteriological and biological studies in liovemiber, 1955 
(FWPCA, 1955). This study v/as continued in terms of additional • 
biological studies on the Rio Grande and Red Rivers in October, 
1966 in that portion of the river i:r;medi.̂ .tcly above and below 
the mouth of tiie Red River (Fi.'PCA, 1955). The most detailed 
report completed by a government coency consists of a water 
quality study curing I'cvember, 1970 at seven stations along 
the Red River and at selected points to assess metels content 
in mine tailings (EPA, 1971). 

The most detailed s tudy with respect to water quality on t!ie 
Red River is this report. This report describes a number of 
stations both above and below the plant site end reflects a 
reasonable approach to evaluate water quality on the* Red River 
over nearly a continuous or.a-year span through sampling cn a 
monthly basis. It is significant to point out thit the data 
obtained, in EPA, 1971 comprises a variety of sampling scheires, 
e.g. sampling at 2-hour intervals, end 3-hcur e,nd 24-hour 
sample composites. It is significant to note the similarity 
in results between the EPA investigation deta obtained by 
grab samples * and data in this report wiiich z r ^ based upon e 
systematic sampling program. The point of identification 
signifies that grab sirmples, if properly obtained, are equiva
lent to longer term comiposite samples." The latter are not always 

••practical or economical on detailed water quality studies. 

2. ."Characteristics of drainage area 

• i'An'excellent and concise description of the drainage system 
of the Red River is found in the EPA Report. Because this 
description is apropos of tiiis report, it is satisfactory to 
utilize it as a direct quote as follows (EPA 1971, p.5-6): 

*grab sample: a totally haphazard sampling metiiod with no schedule 

for sampling station defined. 



'lW( drainage area of the Red River is mountaincous 
and ranges in elevation fro:ii 1.3,151 feet at Wheeler 
Peak to 6,500 at the conflur.-nce with the Rio Grande. 
Most of the area is forested except for that part 
above timbcrline and the area on both sides of State 
liighWf-iy 3 north of the river. • Part of the area on each 
side of Highway 3 is irrigated for crops and pasture. 
The fo'rested (sic) end rocky nature of most of the 
drainage basin produces fine minterial which contributes 
to the silt load of the stream. Landslides or construc
tion activities may, however, contribute large quantities 
of silt from small areas. 

The runoff from rainfall and snov/mielt flows into the 
Red River via several small creeks with steep gradients. 
The distribution of summer rainfall -end the slow melting 
of winter snows tend to prevent extremes of high or low 
flows in the river. The numerous springs and seeps tend 
to support e stable base flow throughout the year. 

Total drainage area for the Red River is 190 square miles. 
Cabresto Creek, a major tributary to the Red River, ha? 

. a drainage area of 35.3 square miles.. The area is subject 
.:; .: to a severe winter climate. Average -:een rainfall is 21.22 

inches (town of Red River). The average mean te.mpsratures 
for the area is 39. 6° F (':° C). Elevation of the rivor bid 
varies from 8,600 feet (above town of Red River) to 7,100 
feet near the Fish Hatchery." '* 

3, Methods of chemical analysis 

Either method 1 or method 2 (see Appendix 1) was employed for 
•i ' -elemental analysis. A brief description of each m>ethod is 

given in the Appendix. The Appendix also states whether or not 
a different method from that of methods 1 or 2 was employed. 
Because the cyanide m.ethod em.ployed may be deemed significant 
to future analysis, it is also given in Appendix 1. 

A total of 80 samples were taken tc a residue and studied by 

semi-quantitative analysis using the technique of emission 

spectrometry. 

Temperature and dissolved oxygen (D.O.) were m.easured with the 

aid-of a Yellow Springs Instrument D.O. meter. Tho in situ 

pll v/as determined with an Orion type Sjiecific ion electrode 

meter using a co:::binetion Ag-Ag Cl electrode system. Flow 

discharge measurements wore made with a U.S.G.S. type flow

meter' employ ing gear-agitations and amplified sound pl^oncs. 



When tTTC study was ccnr:;cnced in June, i971 , the following 

dctcri;iinotions were made on eacli sample: 

suspended solids chloride 
hardness cyanide 

sulphate .--chromium 
nitrate v ' copper 

. phosphate Iron 

barium • -mercury 
.silver . maganese 
arsenic •;" molybdenum 
boron -nickel 
coliform bacte-ria -lead 

-gross beta activity .cadmium 
. -emission spec on residues selenium 

pH,D.O., temperature, flow -zinc 
.' discharge 

However, after January, 1972 analyses were completed, it was 
concluded that a predictable trend was attained foi" certain 
determin-ations. Com.-encing with the February, 1S72 sampling 
no analyses were made on barium, silver, arsenic, boron, 
cadmium, mercury, nickel , leed, chrcmiun;, gross beta activity 
or emission spectrographic analyses. 

4. Water quality standards 

^ f 
With respect to effluent quality, New Mexico Regulation 4A 

(March 4, 1958) specifies that for a single sample the fellew

ing limitations are imposed: 

(1) Settleable Solids -- less than 1.0 ml/1 
:•".. (2) Fecal Colifor^s -- less than 500 per 100 ml 

(3) pH -- between 6.6 and 8.6 

In this study suspended solids and non-scttleable solids were 
measured. The distinction should be r.ade that settleoble solids 
are measured on a volume/volume basis and suspended solids &VQ. 
based upon a mass/volume basis. Though the parameters are similar, 
they are not identical as a result of density differences, but 
corrections can be made wiien one knows the density of solids. 

The other and most important regulation is New Mexico h'umbcr 6 
(August, 1971), wiiich states that a single semplc must conform 
to the following: 



- A I ^ 0.05 mg/l or less w 
• Ba ' • . • .1.0 mg/l or less 

B 0.75 mg/l or less 

Cd 0.01 mg/l or less 

Cr (total) 0.01 mg/l or less 
Cu 0.05 ing/1 or less 
Pb " • 0.05 mg/l or less 

. Mn 0.1 mg/l or less 
Hg • ' .0.001 mg/l or less 
Mo -0.01 mg/l or less 
Ni 0.1 mg/l cr less 
Se 0.01 mg/l or less-
Ag * 0.05 mg/l or less 
Zn 0.1 mg/l or less 

Wayman would like to mal'e one comment on these regulations. 
If the intent is to.protect weter quality and abate pollution, 
then why should coi.~;unity sewerage systems be given a license 
to exceed the copper concentration and zinc concentreticn by 
•factors of 2 and 5, respectively, to wit: 

"provided that effluents from a cc;ivirjnity sewerage 
• system may contain 0.1 mg/l copper and 0.5 mg/l zinc." 

A very inte:..ive and extensive report was prep'ared by Waym.Bn in 
May, 1971 to evaluate criteria significant to iiew Mexico's Regu
lation No. 6". This report highlighted so.me of the inconsistencies 
•.and shortcomings in the type of criteria employed to establish 
standards in Regulation 6 in addition to providing background 
material on why a "single sam.ple for regulatory purposes" should 
be criticized (Wayman, 1971). 

Stream standards to be distinguished from effluent standards re
quire that dissolved oxygen levels not be less than 6 mg/l for trout 
waters nor less than 5 mg/l for warm water fisheries. If the Red 
River constitutes a cold water fishery, then the stream standard 
would be 70° F. (21° C). 

5. Results and discussion 

'Twelve sample points were selected to provide data on background 
(concentrations of elei".ents) in the Red River above tlie Moly Corp 

• plaV.t and mine, to provide data on how the mine operation m.?y 
exceed backgrcmd concentrations, to provide information, on con
centrations of elements at various locations in the settling 
pond area, and to determine if tl̂ e clement concentration in tho 
Rio Grande is substantially different frcr. tliosc in tlie Red River. 



I l i v j ^ I \ . l 

The sample points will be discussed in pairs or in combinations 
because of similar predictable behavior of these points or be
cause of the manner in v/hich the study was designed." 

a) Sample Points 1,2 

These two samples were selected to provide background infor-
• mation on the .Red River above the Moly Corp plant and mine. 
The samples were approximately one and tliree miles above the' 
plant site and should reflect natural concentrations of ele
ments in.the Rod River without influence from a mechanical 
or man-made "influences upon the river. In essence, these 
sa-niples should indicate wliat happens as a result of the 
combination of stream run-off, baseflow (seepage cn ground 
water), and from upstream leaching as distinguished frem 
concentrations reaching the river from either mining end/or 
other activities pr-'or to entrance onto the i'lOly Corp p r c p e r t y 

. •' and the Rio Grande. ; 

"••' Certain parameters analyzed were not plotted be'cause these 
remained essentially constant throughout the sampling period 
and also because fr.-jse elements were always below the. hea\'y 
metal standards set by New Mexico Pvcculation l.'um.ber 6. Tiie 
actual concentrations of tl-;e various r.etals measured for these 

• two points and all others were less than: (see page 17 for 
comparison with New Mexico standard) 

Element ". Concentration (-"o-) 

.^ Ba 1.0 
' • • - • ' Ag 0.005 

As . 0.02 
'••'- ' • •" •• : B • ^ - . • . • 0 . 5 . 

• - . : : - . ' r . \ , : . .... Cd -' • . -:- .. ::. ^̂: .0.002 •.:•••..•. 
••••• ••.•:•• • • •-- • • Hg • 0.0001 

• Ni 0.005 
Pb . 0.005 
Cr 0.01 

The temperature range over the one year period ranged from 
•'"• 0° C in November. 1971 to 1G° C in July, 1971. (see pertinent 
•••••figures 1, 2). The EPA figure (large triangle) is about 2° C 
•' which is in reasoriibly good agreement with our data. These 

temperature data show about v;hat the temperature range for 
a mountain stream is like ever a period of a year. The data 
indicate furtlier that the Red River- above the Moly Corp 

•••; plant is below stream standards for cold water fisheries. 



-TheTW ranged from about 7.5 to a h ™ i of 8.4. It is sig
nificant'to |5oint out tliat this stream is somewhat on the 
basic side wiiich .is not unccm.mon for streams in this area. 
The high figure (6.4), also indicates that background nearly 
exceeds the standard imposed for effluent quality. The 
value of EPA cf 7.3 for November, 1970 is substantially below 
our figures.. Cur study enrplcyed very elegant instrumentation 
to eliminate streaming potentials and measurements were done 
In such a manner to reflect equilibrium readings. If the 
EPA measurements were not dpne in a similar manner, the values 
In their report may not represent equilibrium, which might 
explain the differences. 

The D.O. measurements ranged from a low of 6 ppm to 11 ppm. 
The EPA value for November, 1970 was 12.1 which is in good 
agreement with our Nove.-iber, 1971 value of 10.S ppm. The 
value of 6 ppm in. April, 1972 is just about equivalent to • 
the allowable stream standard for trout. 

Coliform bacteria ranged from zero per 100 ml to a high of 
about 300 per ICO ml in October, 1971. The EPA value cf 50 
per 100 ml (November, 1970) is wel 1.in'agreement with cur 
values. Red River is currently below the value of 500 per 
100 ml for effluent standards, but at least one m.easurem.ent 
reflects a value that exceeds .the stream, stand.ard of 200 per . 
TOO ml for weter used for body contact sports. 

Suspended solids ranged from 0 to about 10 ppm. The date 
shown for these sample points indicates tive value of 1 ml/1 
of settleable solids for effluent standards was exceeded for 
a significant portion of the sampling period. 

One Important thing should be indicated at this point. Samples 
v/ere taken during high storm run-off above the plant on Red 
River and at the Ranger Station on Red River on September 30, 
.1971. The total solids contents of these samples were 6400 
ppm and 7500 ppm, respectively. This indicates that uncon
trollable natural conditions can temDorarily cause I'̂ rcbloms 
on a stream which n:ust be taken into consideraticn bv reou-
latory eccncies. A very significant and concommitant effect 
occurs curing higli run-off. Certain heavy metals concentra
tions also tend to iricrease. In .this particular instance 
concentrations for cadmium, copper, magneneso ,• m.olybdcnum 
(plant sample) and zinc would all have exceeded the heavy 
metal effluent standards indicatinc hrw background can easily 
fluĉ .iatc on a stream, due to natural conditions alone, and 
may cause serious and misleadinn consetiuences if a single 
sample were taken for regulatory pin-poscs (sec data A;-;fienf!i.- 2). 



T h e ^ t a for sulp.'iate. pliosphate, c-^r.itrate arc about 
v̂ hat would be predictable as background for a mountain 
stream. The value for cyanide is also below the dririking 
water standard of 0.02 ppm. New M2:<icc has no sti'cam or 
effluent standard for cyanide at the present time. The 
EPA data for suspended solids, sulphate, and nitrate was 
very similar to the data reported herein. 

.With respect to copper, the data indicate that the back
ground value"for copper does not presently exceed the 
effluent standard except during period of high run-off. 

Iron was originally proposed at 0.3 ppm for Regulation 6, 
but never became part of tiiat regulation. The background 
Iron for this stream exceeds a value of 0.1 P?m for sub
stantial amounts of timis. The one reported EPA value for 
November, 1970 was greater than 0.1 ppm. 

The regulation sets manganese at a value of 0.1 ppm. It 
Is im.portant to indicate that 7 of cur sam.r/ies were about 
equivalent or exceeded this standard. In addition, the 
value was significantly exceeded during high run-off. 

The value for zinc ranged from about 0.02 to 0.1 ppm (one 
sample). Most of the tim.e the streem was below the effluent 
standard set for tiie element. 

The detailed results on sample 1 for Mo ere ^s follows: 

June 1971 .005 ppm 

July " .002 " 
August " .024 " 
September " . .010 " 

"̂ October " ' .003 " 
• November " .002 " 
-• January 1972 ' " ".00'2 " 

February " .003 " 
' March " .004 " 
April " .005 " 

The-effluent standard for Mo for this river has been set at 
0.01 ppm. The above data indicate that there are times when 
the back.firov̂ Ci concentration on tl-.e river can exceed tî e limit. 
-Let us adiiiit for purposes of a calculation that one background 
value for this stream could be as much as 0.024 ppm. Tl-.is 
•value is without significance unless the flow X. concentration 
can be related because its the amount that is discharged and 
hot just the concentration wiiich alludes to a serious limitation 



.of co^gn t ra t ion only as employed i n ^ f l u e n t standards.-
The f ^ ^ rate measured fer the m o n t h " August, 1971 for the 
re lated Mo value was 12.5 CFS. The amount of Mo passing 
tin's point in one second is as fo l lows: 

12.5 f t . ^ X 1728 i n . ^ X 16.61 cm^ " U _ = 358.81/sec. 

^ f t . ^ In^ 1000 cm^ 

358.8 1/sec. X 0.024 mg/l = 8.61 mg/sec. 

8.61 mg/sec = 0.00861 g/sec. X 1 i?/454 oz. 

.= 1.95 X lO'^ .#/sec. 

Therefore, the backoround concentration mey attain at least 
a value of 1.9 x 10 lb./sec. The regulation should allow 
a value of 7.9 x 10 lb./sec. for the flow rate, but does 
not consider flow x concentration. The lowest value observed 
for Mo during tiie sampling program was 0.002 pp;?. If the same 
flow rate were applied to this value 1.6 x 10 lb./sec. of 
Mo would flow at this point. However, the actual flew rate 
measured was 7.8 CFS which give 1.0 x 10 lb/sec. Thus, 
the calculation shows that a setting of effluent standards 
"by concentration alone is without merit. In reel 1ity, the 
numbers indicate that if the number of pounds is what we 
are concerned with, then if the flow rate decreases a higher 
concentration should be permitted in the effluent and vice-
versa. This type of logic has been epitomized in a recent 
paper by Vogeli and King (1959), whereas the authors state 
on pages N3 and N5: 

"If natural conditions, including ths rate of stream 
discharge, under which miolybdenum arrives at the sam.pl-
Ing point were to rem.ain constant it would be possible 
to calculate an accurate total weight of molybdenum 
carried past the sampling point per minute, hour, day, 
and year. However, the natural conditions vary greatly, 
land the quantity of molybdenum in \;ater changes. Only 

" • through constant monitoring of the molybdenum content 
in water and of stream discharge can accurate weight 

.totals of molybdenum for unit time be determined.'' 



b) 'Samplwrofnts 3,4 '. ' ' 9 

These two points were selected to contrast the Red River 
above the plant (backgroi.-nd), a point belcw the plant 
(Sulphur Gulch), end leaching of country rock with flow 
from an underground stream <(point 3). liost of the data 
Indicate that the temperature, pH, D.O., flow rate, coliform 
bacteria, suspended solids, sulphate, phosphate, cyanide,' 
copper and iron contents between sam.ple points 1, 2 and 4 
are similar. These data indicate that mining and milling 
activities of the plant do not ch?.nr.g the stream cj?ncentra-
tion, in its natural state. It is also significant to indi
cate the similarity in our results in contrast to the EPA 
data of November, 1970. 

The curves do indicate a striking difference between natural 
background of the.Red River and the leeching from underground 
streams which migiit reach the river and im.pair water quality. 
During the colder months of the year, the temperature of the 
underground water is markedly higher than temperatures of 
the Red River. Underground leaching in this case produces 
anomalous values (in contrast to background) for manganese 
(4 to 50 ppm), miolybdenum (4 to 10 ?pm), zinc (1 to 6 ?p:r:)> 

• nitrate (1 to 20 ppm), and sulphete (1300 to 1600 ppm). 
these observations are important. It indicates that leakage 
from underground streams at even as low flow retes at these 
high concentrations, could significantly change the concen
trations of contaminents in a surface stream due to natural 
causes. The reasons for these high values in sample point 
number 3 most likely are leeching of the ore and/or country 
rock. The high sulphete value probably results from disso
lution of gypsum or anydrite. 

c) Sample points 5,10 • 

These two points were selected distant from the mining and 
milling operations along Red River to determine if a com
bination of mining activities and local man-made effects 
(essentially agricultural) would materially change the water 
quality from background. 

'i 

The field measurements (Tem.perature, D.O., pH, end flow rate) 
^are similar to those-at sample points 1 , 2 , and 4. The ex-
. ception is that the flow rate at point 10 is sc-.-.ic-what higher 
as a result of additional triL^utarics, e.g. Cabresto Creek. 
Coliform bacteria were extremioly high for sample point 5 in 
.'September, 1971; this high value probably was the result of 
activity from cattle grazing nearby. These data are similar 



to t h ^ f of E?A with tlie exception o-i^I. Possible reasons 
for this discrepancy have been explained above. 

Sample points 5 and 10 have nitrate values generally higher 
than background. Possibly the enhanced values may bo the' 
result of e.ntensive use of fertilizers and cattle grazing 
In this area\ - . 

Sample point 10 contained a copper concentration of nearly 
0.100 ppm in October, 1971 which would exceed the standard 
set forth in Regulation 6. Sample point'nu.mber 5 contained 
excessive concentrations of manganese and zinc in November, 
1971, These da^a indicate that at times the Red River may 
temporarily fluctuate in concentrations in heavy metals, 

. even at points distantly removed from the effects of mining 
operations. These observetions aqsin taint with uncertainty 
the hazard of a sinnle samole for •regulatory purposes. Ths 
two sample identities of the EPA are similar in concentration • 
to our data. 

d) Sam.ple points 13, 14 

These two samples were taken to supply information with re
spect to possible leaching of upper formations by underground 
waters. Sampling of the wells was abandoned after October, 
1971 because of higher priority attached to se.mple points b 
•and 10 and because no significant change in trend with three 
sampling times. 

The data Indicate values predictable for grcund-water In this 
ti'pe locale^ with the exception of manganese and zinc In 
sample point 13. This Is probably the result of underground 
leaching of the ore. Dissolved oxygen measurements were not 
made because samples were obtained by mechanical pum^ping which 
functioned as a sparger or aerator. 

e) Sample points 6,7 ,8.9 

Thes.e sample points represent what happens to tailing dis

charged effluent (sample point 8 for all practical purposes). 

A definitive analysis of these series of sample points indi

cates the potential for clarification by natural processes. 

• (flocculation - sedimentation) prior tc discharge from Pope 

Lake into Red River. 



The important sample point to consider is 8 because this is 
rffluq^quel ity. Temperature for tiijĵ  sample ranged from 
0° C to 21° C, which does not exceed the temperature of 70̂ " F 
(21° C) for the stream standard, but is just on the border 
line. The D.O. ccncentration never fell below the stream 
standard of 6.0 ppm for trout v/aters with the exception of 
one sample for June, 1971. Col if on;) bacteria for the sample 
was only slightly above or less than 100 per 100 ml which 
Indicates that neither the effluent standard (500 per 100 ml) 
nor the stream standard of 200 per 100 ml v/as ever exceeded. 

It Is important to contrast sample points 6 and 8 for sus
pended solids. The suspended solids content of the influent 
ranged fro.T. 12 §rems per liter to 680 grams per liter. ,'In 
the early portion of the sampling program, ss.T.ple 8 contained 
4 to 5 mg/l at the point of discharge. These values for 
the effluent would exceed the effluent discharge standard for 
settleable solids of 1.0 ml/1. However, sampling from Janu
ary, 1972 through April, 1972 Indicated that the standard was 
just about being met at 1.0 ml/1. The suspended solids con
tent should be carefully considered in the future so that the 
standard is not exceeded. 

Nitrate and phosphete are t\-io ccmpounds believed to induce' 
eutrophicaticn (accelerated aging) of water. Though no 
stream or effluent standards are set for these ccmpounds, 
values of 0.1 ppm and 1.0 ppm for phosphate and nitrate, respec
tively, shculd.be considered. The level for phosphate is 
exceeded at times in North Drainage probably as a resulf'of 
its content of domestic sewage. Sample point 8'also has 
phosphate concentrations of concern that should be careful.ly 
monitored in the future. The lowest concentration of nitrate 
in sample 8 during the study was 2.0 ppm. The observed con
centrations are considered to be high and should be carefully 
checked in the future. * . — 

Cyanide does not seem to present any serious, problem. There 
are no effluent standards or stream standards for this compound 
at the present time. I-Iowever, the U. S. Public f!ealth Drinking 
Water Standard is 0.02 ppm. The influen/: concentration con
tained as much as 1.0 ppm (June, 1971), but sample 8 was less 
than 0.02 ppm in all instances with the exception of August, 
1971 (0."1 ppm) and October, 1971 (0.05 ppm). Cyanide prob-
.ably finds its source from the flotation circuit where it is 
employed as a depressant. Low concentrations of cyanide are 
known to b- toxic to fish (Nelson and Lysyj, 1971). This is 
particularly important at pH values less than 9.0 wherein NCN 
Is formed. The EPA value for November, 1970 Is in very good 

http://shculd.be


agrecggnt with our value measured In November, 1971. 

Most heavymetals occur in the discharged effluent in insig

nificant amounts (same conclusion by EPA, 1971, p. 15) with 

tho exception of Mo. Therefore, unless explained below, 

heavy metals contents in" samiple point 8 will presently meet 

the standards of Regulation 6. • 

The copper concentration in the Influent since October, 1971 
has been abocit 0.1 ppm. This value would exceed the 0.05 pom 
for Regulation 6. However,.the clarification process in the 
settling area reduces the influent ccncentration to value's 
less than 0.05 ppm prior to discharge into the Red River. The 
EPA value In th^ tailing is nearly identical to our obs":r-
vations. 

The iron concentration in sam.ple point 8 for most of the sem.p-
•ling times was about 0.05 ppm, a very good value. As has 
been indicated before, no heavy metal standard was sot for 
Iron. 

Regulation 6 sets manganese at 0.1 ppm or less. Concentra
tions of manganese in the influent for the most part v/ere 
equal to or less than the standard. However, the manganese 
concentrations in the effluent (sample point 8) indicated 
that a substantial amount cf time this standard is exceeded. 
The disparity between influent and effluent concentrations 
can most likely be attributed to the North Drainage leakage 
(see sample point 9). ADD_axently, this natural drainage may 
produce high concentrations. The one sample value by EPA 
is much lov/er then those found In ths study though for ths 
months of July, 1971 end September, 1971 our effluent values 
v/ere less than those of the EPA study. 

;.The data for sample 8 Indicate that most values for zinc'" 
ranged from about 0.02 to 0.04 ppm which is consistent with 
the EPA value reported for Nov'eiriber, 1970. These data place 
zinc below the standard in New Mexico Regulation 6. 

The rnost serious problem with the discharged effluent to Red 

River is with Mo. New Mexico Regulation 6 sets an effluent 

-standard of 0.1 ppm or less. Sample point 8 discharged a 
concentration of Mo ranging from a'oout 1 to 2 ppm during the 
course of this study. Oecuase cf low discharge flows, only 
limited flows were measureable. An average value of about 

" 2.0 CFS can bo employed for pur|joscs cf this discussion. It 
•Is of interest to calculate the amount of Mc discharged to 

'the Red River in contrast to the amount flowing past sample 



-pointr^^-2 considered bacliground. TJB^ calculation is made 
on thc^asis of at upper limit of 2.0^rm Mo at a discharge 
rate of 2.0 CFS: . 

2.0 CFS = 57.4 1/sec. 

57.4 1/sec. X 0.002 g/1 = 0.1148 g/sec, 

5 g/sec, 
454 g/j7 

0.115 g/sec. = 2 . 7 X 10 "^ HI sec 

. . o r 
-4' r 

2.7 X 10 ^/sec. X 85,400 sec./day 
= 23.32 I? Mo/day 

At th is f low ra te . Regulation 6 would permit 1.2 x 10 r/Sec. 
or 0.103 I/day. Thus, the amount being discharged exceeds 
the regulation by about two orders of magnitude. 

-5 
It v/as previously shov/n that the background concentration 
of Mo et sample points 1, 2 mey attain a velue of 1.9 x 10 
r/sec. or 1.64 # Mo/day. It is difficult to see how this 
standard could ever be achieved when the backcround concentra-
tlon in Red River itself may, at times, exceed the standard 
by more than one order cf mecnitude. 

An important point possibly to be pursued is what amount 

In pounds per day cen a body of water tolerate I n a manner 

similar to setting pounds per day of allowable B.O.D. If 

this v.'ere done, then one could treat to an acceptable concen

tration and adjust flow rate to meet effluent standards. 

This logic v/ould be a sensible end reasonable means for setting 

and/or meeting standards. . . . 

f) Sample points 11, 12 

Sample point 11 was taken at the Fish Hatchery cn the Red 
River. This sample would reflect any deleterious consequences 
that the discharged effluent from sample point 8 might have 
on the hatchery. Sample point 12 was taken at the confluence 
of the Red River and the Rio Grande, from June, 1971 through 
August, 1971. After that date it was not possible to get 
up and down the river bottom. The Rio Grands was then sampled 
above a point at its confluence with the Ric Hondo Creek,-
which is below Red River; this point gave a reasonable repre
sentation of the ccmpositicn at the Red River - Rio Grande 
•confluence. 



. Tem^Riture ranged from about 5° C ̂ -about 21° C indicating 
that the Red River itself and its flow docs not impair the 

• strea:n standard of 21° C (cold water fishery). The EPA 
-. • measured value of November, 1970 is nearly identical to our 

value. 

The pH range was 7.5 to 8.5 and did not exceed either the 
stream .standard cr effluent standard of 6.6 to 8.6. The EPA 
was 7.0 In contrast to our msasursments. 

The C O . content for trout ivaters was never below the 5.0 ppm 
except the June, 1971 measurement. The EPA measurement was 
very similar to our data. 

• . •«. 

The flow rate at sample point 11 ranged from 15.5 CFS to 
• 23.5 CFS. One m.eesurement by the EPA indicates a velue of 
45.55 CFS. This value exceeds our highest value by a factor 
of two. The difference most likely indicates their measure
ment was made at a deep and wide portion of the Red River. 

.• • Coliform bacteria et the Fish Hatchery (sample point 11) 
never exceeded 200 per 100 ml." This indicates that neither 
the effluent standard for stream standard was impaired. The 

% ' data given for the Rio Grande at Rio-Hondo shew values from 
^̂ - " 860 to 4950 per 100 ml. These values considerably exceed ths 

stream standard cf 500 per 100 ml and ere explicable on the 
basis of intense grazing activity in this area. 

.• . • '* 

The concentrations of suspended solids, sulphate, and phos
phate Aa not differ appreciably from background data and 
are In good agreem.snt with the EPA data. 

The results for nitrate exceed 1,0 ppm for much of the time 
. .. period sam.pled. These data are substantially different from 

. • the EPA data. The high nitrate content at the Rio Grande 
(sample point 12) results from a combination of the hiqh 
grazing activity and as a result of contamination from the 

•" * Fish Hatchery itself as indicated by ths EPA (ref. 3, p.4): 

•"The State Fish Hatchery, located on the P»ed River som.e 
three or four stream miles above its mouth, is contri-

; buting to dcgradaticn of that portion of the strcaî i, and 
consequently, to the Rio Grande. This degradation is 
Increased when fish ponds are drair.ed and cleaned for 
restocking. This discharge contains organics and solids 
and also has a fertili.̂ îng effect by the addition of 
nutrients." 



o 

Tho concentration of cyanide .was less tiiaii u.u*:: ppm in aii 

Ifistan^^ indicating no pollution prelum from saf;iple point 3 

(Red River) to as far down the Rio GrSHe at Rio Hondo. 

Ho pj-oblcms exist with heavy metals at citlier of tliese sample 
points with the exception, of Mo and Mn. At sam.ple point 11 
ths manganese effluent standard is exceeded by 0.04 ppm --
based on 12 samples, range 0.01 ppm to O.O-l ppm, mean 0.02 ppm — 
probably-as a result of natural streem contributions and In 
part at times.from discharged effluent at sam.ple point 8. As 
a result of dilution from the Rio Grande, the Mn standard Is not 
exceeded. 

The concentratio/i of Mo at the Fish Hatchery ranged from abcut 
(L^4__ppm to,.Q..15 ppm which exceeds the effluent standard^ of 

' 1 P '9^ PP"̂ - these values may be explainable from the natural •' 
background itself exceeding ths standard end In part from the 
effluent at sample point 8. Ths EPA data on hesiyy metels Is 
in reasonably good agreement with cur data. 

g) Other Analyses 

Other analyses were made on tlie residues, but will not be 
discussed because there is nothing to add to the previous 
discussion already made on similar or "id-entical elen.ents. 

Gross beta activity was also determined end is Included in 
the tabulations, ilone of the samples analyzed approaches 
the value of 1000 picocuries per liter normally set by health 
authorities. The values usually were of the order of magni
tude of ten picocuries per liter. • 

It Is important to indicate that the EPA has classified ell 

of Its stations as biotically clean. On page 15, reference 

3, it states that all stations along the Red River are con

sidered clean based upon a numerical biotie index of 10 cr 

more which classifies a station as clean. This v/ould apparently 

Indicate that effluent from sample point 8-has no impairment 

on stream biota. • 

6. Summary 

This report sum.marizes a one year study of the measurement of 
~ various field parameters, the determination of various chemical 

constituents and colifci-i bacteria along the Red River from above 
the Moly Corp plant to the confluence of the Red River - F<io 
Grande to a point on the Rio Grande at the confluence with the 
Rio Hondo, The sampling program also assessed effects of under
ground leaching of the ore body. 



- ^ l •-The natur^background ccncentration of nf? Red River at times 
will exceed the current effluent standard (Regulation 5) with 

"respect to molybdenum end at other times be below the standard, 

suspended solids (settleable. solids), and manganese. 

Underground v/aters have a tendency to leach substantial amounts 
of Mo, Mn, nitrate and Zn and may contribute to pollution of 
the Red River from base -flow considerations. The most serious 
problems are with Mo and Mn which v.'ere observed to discharge 
at concentrations as much as lO'ppm and 50 ppm, respectively. 

The field measuremepts, with the exception of pH, coliform 
counts, and chemical analyses of this study are In good agrkemsnt 
with those reported by t.he EPA in their November, 1970 study 
(EPA, 1971). 

With the exception of Mn and Mo, the discharged effluent (Pops 
Lake) into the Red River meets all current effluent regulations 
and stream standards. The suspended solids content Is just 
about'on the borderline of meeting effluent standards of 1 ml/1. 
Ths Mo concentration presently exceeds the allowable effluent 
standard by two magnitudes amounting to 23.32 pounds per day 
using an effluent concentration of 2.0 ppm at a flow rats of 2.0 
CFS. Ths EPA report also indicates that heavy lijstals content 
Is Insignificant with ths exception of Mo. 

Ths EPA rsport indicates that the discharged effluent from Pope 
Lake maintains a "clean" condition on the Red River by not being 
less than 10 in Biotie index though a slight fertilization (mild 
pollution) effect is noted. 
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Ki;r.ORT ON V.-y'vTER A N A L Y 5 E S 

• 

Sample 

1 

2 

' 3 

4 • 

6 / 

7 ^ 

s/ 
9 

10 

1 1 

12 

Temo °C 

1 .6 

2 . 2 

1 1 . 5 

1 . 1 . . 

-

1 .5 

1 .9 

2^6 

4 . 8 

5 . 4 

6 . 9 

DO 

. 8 . 6 . 

8 . 8 '. 

7 . 4 ^ 

7 . 9 • 

-

5 . 8 . 

6 . 9 

7 . -4 ' 

8 . 1 

. 7 . 4 

7 . 7 

'LING OF 

P " 

8 . 1 

8 . 3 

' 7 . 4 

• 7'.8 . 

. 7 . 6 

7 . 5 

8 .2 

8 .0 

7 . 9 

' s . i 

JANU.~\i-lY 

CFS 

7 . 6 

8 . 8 . 

-

. 1 0 . 7 

-

-

— 

- . 

1 2 . 6 

1 6 . 5 

_ 

1 5 ^ 9 7 2 

ROE 

117 

107 

3 1 8 0 

1 8 1 

440 • 

1 1 1 0 

. 1 2 6 0 . 

1080 

126 

190 

1 6 5 

SS 

1 

1 

3 . 

1 

6 8 0 ^ 

2 

. 1 

3 • 

- 2 

3 

3 

Unrr .p .css 

135 

160 

1700 

120 

215 

775 

715 

.860 

. 1 1 0 -

340 

135 

SS = suspended solids 
^ = total solids 

Sample 

' 1 . 

2. 

3 

• 4 

6 • -

. 7 

8 

9 

10 

11 

12 

N i t r a t e 

• 0 . 4 

0 . 5 

1 7 . 6 

0 . 3 

... 0 . 4 

5 , 8 

4 . 6 . 

0 . 9 

1 .5 

1 . 8 , ' 

2 . 4 

P h o s p h a t e 

< Q . 0 2 

< 0 . 0 2 

< 0 . 0 2 

< 0 . 0 2 

< 0 . d 2 

< 0 . 0 2 

0 . 2 1 

< 0 . 0 2 

< 0 . 0 2 

< 0 . 0 2 

0 . 0 5 

S u l f a t e 

45 • 

125 • 

1530 . . 

130 

300 

665 

790 

640 

• 147 

22G-

9 1 

Ac 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 

< 0 . 0 0 5 . 

< 0 . 0 0 5 

As 

< 0 , 0 2 

< 0 . 0 2 

< 0 . 0 2 

< 0 . 0 2 

*<0.02-

\ < 0 . 0 2 

' < 0 . 0 2 

. < 0 . 0 2 

< p . 0 2 

< 0 . 0 2 

< 0 . 0 2 

B_ 

< 0 . 1 

< 0 . 1 

. < 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

< 0 . 1 

Br. 

< 1 

<1 

<1 

<1 

<1 
V 

< 1 

<1 

<1 

< 1 

<1 

<1 



Sample 

1 

2 

3 

4 

• 6 

7 

8 

. 9 

10 

11 

12 

•Cd 

<0.005 

<0.005 

0.005-

<0.005 

<0.005 

•<0.005 

<0.005 

<0.005 

<0.005 

<0.005 

.<0.005 

C l ^ 

1 

1 

8 

1 

1 

1 

2 

1 

• 1 

3 

4 

CN 

V.Ol 

<.01 

<.01' 

<.01 
• 

<.01 

<.01:. 

<.01 

<.01 

<^or. 

<.01 

<.01 

Cr 

<.01 

<.01 

<.01 

• <..oi 

<.01 -

<.01 

<.01 

<.01 

<.01 

<.01-

<.01 

Cu ^ 

<.02 

<.02 

.03 

<.02 

.14 

.03 

<.02 

<.02 

<.02 

<.02 

<.02 

^ F c 

.08 

<.04 

.05 

<.04 

<.04 

<.04 

<.04 

<.04 

<..04 

<.04 

.06 

Hq 

<.0001 

<.0001 

<.0001 

<.0001 

<.0001 

<.0001 

<.0001 

<..0001 

<.0001 

<.000.1 

' <.0001 

Co l i f onr. 
Samole 

1 

.2 

Hn 

.09 

.25 

2 19.0 

4 

6 

• 7 

8 

9 

10 

11 

12 

.14 

•15. 

.40 

.42 

.36 

.'28 

.18 

.06 

Mo 

<_^002 .' 

.004 

7.6' . 

.003 

3.4 

1.8 

2.1 

.38 

.006 

.18 

.004 

Ni 

.00 8 

.007 

.050 

.004 

.073 

.038 

.029 

.018 

.015 

.010 

.024 

•Pb 

<.005 

<.005 

.<.005 

<.005 

. <.005 

<.005 

.<.005 

<.005 

<.005 

<.005 

<.005 

Se 

<.005 

<.005 

<.0D5 

<.005 

<.005 

<.005 

• 

<.005 

<.005 

<.005 

<.005 

<.005 

Zn 

'.02 

.08 

•5.6 

.05 

..03 

,05 

. .05 

.09 

.07 

.03 

.02 

per 100/rnl j 
: 

• 155 \ 

72 
1 

41 

170 

1 

18 

115 

142 

108 

65 

i860 
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• 

Sample• 

1 

2 

• 

• 3 

4 

6 

7 

8 

9 

10 

11 
-. _ * r 

12 

3 

Gro.'js 

• 

. 

- . • ' . . n 

DetUKc 
• P^ /1 • 

.3.1 

6 .9 

19.0 

4 .4 

6 .2 

10.8 

4.9 

12 .8 

1.6 

. : 6 .1 

11.9; 

t i v i t y 

-. 

» 



S^TRO'GRAPIIIC V.V-vTER AlvALVS^^ 
(Val-ues i l l ppm o r I a s i n d i c a t e d ) 

y S 

Elcr ; .ent 

F e 

Ca 

Kg 

Ag 

As 

B 

Ba 

Be 

B i 

Cd 

Co 

Ci-

Cu 

Ga 

Ge 

La 

"Mn 

Mo 

Kb 

Ni 

Pb 

. 1 

0 . 1 % 

18 .0% 

3.0% 

< 1 

<5C0 

15 

180 

<2 

<10 

<50 

<5 

<10 

60 

' <10 

<20 

20' 
• 

900 

<2 . 

<20 

<5 

<10 

2_ 

0.02% 

9.0%. 

2 .0% 

< 1 

<500 

<10 

40 

<2 

<10 

<50 

<5 

<10 

40 

<10 

<20 

40 

1100 

<2 

<20 

<5 . 

<10 

2 

0.02% 

17.0% 

1.5% 

< 1 
p 

<500 , 

15 

10 

-. 20 

.<10 

<50 

20 

50 

60 

<10 

<20 . 

20 

9500 

850 

<20 

<5 

60 

• _4 

0 .04% 

18 .0% 

- 2 .0% 

< 1 . 

<500 

10 

60 . 

<2 

<10 

<50 

<5 

<10 

10 

<10 

<20 

30 

600 

6 

<20 

io 

. <10 

• £ 

0.8% 

12 .0% 

3.0% 

< 1 

<500 

10 

100 

< 2 

<10 

<50 • 

- 10 

40 

140 

<10 

<20 

20 

800 

1600 

<20 

90 

<10 

i". 
0 . 1 % 

19 .0% 

0.9% 

<i 

<500 

20 

• 40 

<2 

<10 

.<50 

. < 5 . 

<10 ' 

10 

<10 

<20 

20 

. 900 

'. 1100 

<20 

<5 

<10 

11 

0 .07% 

18 .0% 

2.4% 

< 1 

<500 

40 

60 

<2 

.<10 

<50 

<5 

<io 

10 

<10 

<20 

20 

300 

" 800 

<20 

10 

<10 

12 

0 .3% 

19.0% 

1.0% 
t 

< 1 ! 

<500 1 
1 

i 
:70 1 
130 \ 

<2 \ 

<io i 
1 

<50 ' 
1 

<5 

<10 

20 

<10 

<20 

20 

200 

600 

<20 

30 

<10 



'; ' " UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 

DATE: June 27, 1984 

SUBJECT: Effluent Toxicity Testing at Molycorp NM0022306 

James E. Stiebing, P.E. j ^ ' ^ \ * ^ ^ ^ ' 
FROM:Chief, Surveillance Branch (6ES-S>—7Jf^^ 

Roger Hartung, 6 W - e 
TO: Bob Hanneschl ager^ fe-vy-P 

Attached is a request for effluent toxicity testing of the Molycorp Mill 
tailing «B* pond effluents. Its been 3 years since an EPA Inspection was 
made of this facility and there Is no indication that this activity has 
been coordinated with your branch even though you may be Involved. 

Since there is no request for EPA presence and all the work, save the bio-
assay, will be done by state personnel^ I do not have the same level of 
concern here as was true for the Tyler Pipe permit. It does appear to 
me, however, that this could present potential enforcement and/or permitting 
problems if only biotoxicity determinations are made. I would encourage 
you to get involved In these kinds of discharge monitoring activities to 
"reduce the potential for problems in your respective areas of responsibility. 

ESD Is prepared to provide technical assistance to you and the state in 
planning a more meaningful and useful sampling of the Molycorp effluent 
for enforcement and permitting purposes if you so desire. Please contact 
me at X7-9784 if you wish assistance. 

cc: Bruce Elliott (6W-Q) 

Attachment 

EPA Form 1320,6 (Rev. 3-76) 
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I W E S ENVIRONMENTAL PROTECTIoWfc UNITED STXTES ENVIRONMENTAL PROTECTIO ITOGENCY 

5ATE: June 2 6 , 1984 

SUBJECT: Asslstancs for Arranging Acute and Chronic Bloassays ,«> ĵfî i 

FROM: Robgpt B̂  E l l i o t t ^ ^ ^ ^ ^ C / ^ 
Chief, Water Quality Management Branch, 6W-Q 

T O : James E. Stiebing 
Chief, Surveil lance Branch, 6ES-S 

We request your assistance in arranging for two acute bloassays using 
Daphnia and tv;tp_xJit;pnic bioassays usinc^ Cerlodaphnia to be performed at 
the Houston Taboratory ^n'd 'ERL'-'Dul'iitli"' respect ive ly . These bioassays, 
which were requested by the State of New Mexico, Environmental Improvement 
D iv is ion , w i l l serve to tes t the tox ic nature of the Molycorp M i l l t a i l 
ings pond ef f luents which are discharged in to the Red River, near Questa, 
New Mexico. The State would prefer to co l lec t the samples in about two 
to three weeks i f t h i s time frame is workable with the two labs. For both 
acute and chronic t e s t s , the State w i l l co l lec t e f f luen t samples and sam
ples for use as d i l u t i o n water. 

Further assistance w i l l be needed at a la te r date, some time between August 
and October. In t h i s case, aPDroximatelv ,y,^„ad4iy,final chroQl.Q. tfoass^s 
are requested. Precise number of b i o a s s a y s t o b e p e r f o r m e d w o T l ^ ^ on 
EMR Duluth's capab i l i t i es at the t ime. These bioassays would funct ion to 
bet ter evaluate the potent ia l instream t o x i c i t y due to the high metals 
concentrations which are character is t ic of the Red River. 

We would appreciate a response to t h i s request as soon as possible so that 
the State may plan t he i r sampling t r i p . 

Thank you for your assistance. Please contact Phi l ip Crocker at X7-9916 i f 
there are any questions. 

) 

fS f 
9^ M. h2. 

03A1303y 

E P A Form 1320.4 ( R e v . 3-76) 



ROUTING AND TRANSMfTTAL SUP 
Dsto 

5-3-85 
TOi (Name, office symbol, room number, 

building. Agency/Post} 
Initials Date 

O K O ^ ^ \ k x ^ ( A ^ 
«. 

faction rile Note and Return 

Approval For Clearance Per Conversation 

As Requested For Correction Prepare Reply 

Circulate For Your Infomiatton See Me 

Comment Investigate Signature 

Coordination Justify 1 
REMARKS 

Attached is a copy of an Evidentiary Hearing Request 
received from: 

Molycorp Inc. n 

Please have the assigned Engineer provide Pat 
Hudson (x9970) with a Technical Response to the 
Evidentiary Hearing Request within two weeks. 

Thank you. 

DO NOT use this form as a RECORD of approvals, concurrences, disposals, 
clearances, and similar actions 

FROM: (Name. org. symbol, Agency/Post) 

Toni G. Gould, Paralegal Spec. 

Room No.—Bldg. 

2735 
Phone No. 

X9024 
5O41-102 OPTIONAL FORM 41 (Rev. 7-76) 

Prsscr ibMl by GSA 
n>MR (41 c n o 101-11.206 

U . S . GOVFRN.M.ENT P R I N T I N G O F F I C K n f l <1 < n I - 0 S f> ( 3 <! 6 ) 
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ROUTING AND TRANSMITTAL SUP 
^ ^ / h / ^ ^ 

TO: (Uama, office symbof, room number, 
bulldipg. Agency/Post), 

/ 4 ^ r^oiicj 

Initials Date 

Action File Note and Return 
Approval For Clearance Per Conversation 
As Requested For Correction. Prepare Reply 
Circulate For Your Information See Me 
Comment Investigate Signature 
Coordination Justify 

//roes, y ^ i j j ^ . ^f^'^^^^-^/.l^J^hf^ 

DO NOT use this form as a RECORD of approvals, concurrences, disposals, 
clearances, and similar actions 

5041-102 
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OPTIONAL FORM 41 (Rev. 7-76) 
Prescribed by GSA 
FPMR (41 Cnt) 101-11.206 
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CgRTIFlEB/REteas SECEIPT REQ«ESTEB 

MAY 2 5 1985 

Mssrs* ^(mel &» Ortasa aod fieor^e ttefss 
C^eerne(t CtttzeRS of Qsesta 
P. 0. Sox t@S$ 
Questa, fi^ ^ x l c o 

Re: Molyeorpy lec* 
gjpois Pemit no,(mo22$mj 

Qear Hssn, Qrt&qa and 1^1 sa: 

TMs »11t ftCknowle^Jge receipt of ymr f*o^aest for ae evldentldry 
hearing <3ste4 /^r11 3, 198S on {0>9£S pomit fSt^22S86 tfttlcn was received 
and f i l e d ApHI 16, 1985. 

Y ^ r reqtwst tias bee^ cteter^loed to te deficient Ie Itiat i t doss f»ot 
eoAfofia oltfe t t e req«1r«aaRts of 40 CfS Part 124* S«i(>part E, a copy of 
ohlch Is eaelesed. Specif ical ly, your reqftast f a l l s to e<^ ly «i1t& §124«74(a) 
In ti iat tHe (toflenal Administrator iws nelttiof Iss t t^ t6e permit nor 
served notice of EPA*s f ina l permit declsloe* Yoor request rtas be&i sada 
too early aod I s , t fws, untimely. TIterofore, y««r request for ao orldeBtlary 
hearle^ Is denied. ! f upon tha Issaaoee of E:PA*S f ina l pereilt decision yott 
are s t i l l ROt sat isf ied with ttte permit, at tftat t iee you oay request an 
ev l ^n t l a ry bearing. 

l ^ H i ^nHI i ^ be appealed to t ^ /^slRlstrator tmder 40 CFR 124*91 
«1tMn t M r t y (30) d«ys of servlee of tMs l e t t e r . 

The ato i^ discussion refers oQly to ttee evidentiary Keafing Seqeest 
portion of jfimr l e t te r . Tt»e r ^ l n t t e r of yemr le t te r Is being considered 
as c^s^nts pr ior to the issuance of t t ^ f ina l pero l t . Yottr ce^»nts are 
greatly appreciated. T^ank you. 

Sincerely yo»r8, 

IM'Ssa&ee^ B. I'M Hips loi 

Oleic tihittlnston, P.E. 
Regional Adralnlstrater 

Enclosure 

eet Reflonel Heerlsg Clerk 

bcc: S.Becker (6W-PI) 
v/J.Matson (6W-PS) 

H.Poole (6A) 

^ % 60RC:G0UL0:x9024:05/06/85:rev1sed HUDSON:05/06/85:revised SEALS:05/20/85 disk # EH 
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C£RTIFIED/RETUR« RECEIPT REQUESTED 

MAY 2 5 1985 

Kssrs. Kamiel R. Orte^ and George ^elss 
Concerned Citizens of Qoesta 
P. 0. Sox 102S 
Questa, Ne» Mexico 

Re: Holycorp, Inc. 
»PDES Permit Ko. {M>0223<^ 

&ear Hssrs. Ortega aod iteiss; 

This w i l l ackRi»iled§e recefj^t of your reqtiest for an evidentiary 
hearing dated April 8, ISBS on f8>0ES permit @^E2^6 t^ lch »as received 
and f i l ed ^ r l l I d , 198S. 

Yoar reqttest has been deter^ned to he deficient In that I t does not 
eonferta with the require^nts of 40 CfR Part 124, S u i ^ r t E, a copy of 
wMch Is enclosed. Specif ical ly, your request f a l l s to c^|} ly with §124.74(a) 
In that the Regional Adsilnlstrator has neither Issoed the permit nor 
served notice of EPA*s f ina l p ^ ^ l t decision. Your reqeest t^s been eade 
too early and I s , thtis, untimely. Therefore, your request for an evidentiary 
hearing is (tenled. I f upfm the Issaence of EPA*s f ina l permit decision yey 
9̂ f̂  s t i l l not sat isf ied with the permit, at that t lae yoo maty request an 
evidentiary hearing. 

This denial say be appealed to the Adslnlstfator ander 40 CFR 124.91 
within th i r t y (30) daiys of service of th is l e t t e r . 

The above d lscuss l^ refers w l y to the Evidentiary Hearing Request 
portion of year le t ter* The r ^ l n ^ r of y^mv le t ter Is telng considered 
as ceasssnts pr ior to the Issuance of the f ina l permit. Your cosssents hr% 
gt^atly appreciated. Thank you. 

Slncef^ly yours, 

/I9/ î Besaeas 6. 9SdlIi|>s £ex 

Dick t^hlttlngton, P.E. 
Regional Adalolstrator 

Enclosure 

Gcj Regional Hearing Clerk 

bcc :v^. Becker (6W-PI) 
J.Watson (6W-PS) 
U.Poole (6A) 

60RC:GOULD:x9024:05/06/85:revised HUDSON:05/06/85:revised SEALS:05/20/85 disk # EH 
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^ -4 " ^D STATES^P$ONMeN|^>ROmf -)N AGEĵ Y 

JUL 0 5 1985 

CERTIFIED m i L : RETURN RECEIPT REQUESTED (P 176 453 664) 

Mr. C. R. Sacrlson 
General t ^ager 
rtolycorp. Inc. 
P.O, Box 4:69 
Questa, Hew Mexico 87S56 

Re: Application to Discharge to Waters of tbe United States 
Pemit No. HK0022306 

Dear Mr. Sacrlson: 

Enclosed Is the public notice of the Agency's f inal perait decision and a 
copy of our response to caaaents and the f inal penult. This public notice 
describes aror substantial changes froBi tbe draft perait . 

I f you Intend to request an evidentiary hearing, please follow the require
sents outlined In the public notice of the draft permit. 

Should you have any questions please feel free to contact the Permits 
Branch at the above address or telephone (214) 767>437S. 

Sincerely, 

/s/(V1yrooO. Knudson 

Myron 0 . Knudson, P.E. 

Director, Water Manag^nent Division (6U) 

Enclosures 

cc: «/perait copy 
Sew Mexico Envlroimental Improvement Division 

EPA Form 1320.) 02-70) OFFICIAL FILE COPY .\ 

«U.S. GFO ; 1984-436-636 '. | 



Advert is ing Order Number 5T-3338-NNLX 
U.S. Environmental Protection Agency - Region 6 
Public Notice of Final Permit Decision 

JULY 6, 1985 

This is to give notice that the U.S. Environmental Protection Agency, Region 6, 
has made a final permit decision and will issue the following ONE (1) 
Proposed Permit(s) under the National Pollutant Discharge Elimination System. 
The permit(s) will become effective 30 days from the date of this Public Notice. 
Any substantial changes from the Draft Permit are cited. 

This issuance is based on a final staff review of the administrative record and 
comments received. A Response to Comments is available by writing to: 

Ms. Ellen Caldwell 
Permits Branch (6W-PS) 
U.S. Environmental Protection Agency - Region 6 
Interfirst Two Building 
1201 Elm Street 
Dallas, Texas 75270 
(214) 767-2765 

Any person may request an Evidentiary Hearing on this final permit decision. 
However, the request must be submitted within 30 days from the date of this Notice, 
The request should be in accordance with the requirements of 40 CFR 124.74 
(Federal Register Vol. 45, No. 98, Monday, May 19, 1980). The original public 
notice contains the stay provisions of a granted evidentiary hearing request. 

Further information including the administrative record may be viewed at the 
above address between 8 a.m. and 4:30 p.m., Monday through Friday. 

NPDES authorization to discharge to waters of the United States, permit 
No. NM0022306. 

The applicant's mailing address is: Molycorp, Inc. 
P.O. Box 469 
Questa, New Mexico 87556 

The discharge from this molybdenum milling facility is made into the Red 
River, a water of the United States classified for coldwater fishing; 
fish culture; livestock and wildlife watering; and secondary contact 
recreation. The discharge is located on that water approximately one 
mile above the bridge at the Red River Fish Hatchery. Under the standard 
industrial classification (SIC) code 1061. the applicant's activities are 
mining and milling operations which produce molybdenum disulfide concentration, 

There are no substantial changes from the draft permit. 

N/A 



i--

This is our response to the comments received on the subject draft NPDES 
permit in accordance with our regulations. 

RESPONSE TO COMMENTS 
DRAFT NPDES PERMIT 

Permit No.: 

Permittee: 

Facility Name/Location: 

Draft Permit Public Notice Date: 

Prepared by: 

NM0022306 

Molycorp, Inc. 

Questa, Taos County, 
New Mexico 

March 9, 1985 

Fred Humke 

Issue #1 

NMEID requested that on the cover page following "receiving waters 
named Red River" an addition, "... Segment 2-119 of the Upper Rio Grande 
Basin" be made. 

Response #1 

EPA concurs. 

Issue #2 

NMEID requests that the effective date and expiration date be 
filled in on the cover sheet. 

Response #2 

These dates are not assigned until the final permit decision. 

Issue #3 

NMEID notes that the 3 month and 6 month Progress Report due date 
will have passed by the effective date of the new permit. 

Response #3 

This is not a new permit but is merely a modified permit. The 
schedule dates are still incumbent upon the permitee. 

Issue #4 

NMEID states that Molycorp is a major discharger and requests that 
the appropriate day of the month DMR is due and date of the first DMR 
be included. 



Response #4 

These are not assigned until the final pennit decision. 

Issue #5 

NMEID requests that the state reporting address be included on 
Page 14. 

Response #5 

EPA concurs. 

Issue #6 

Concerned Citizens of Questa requested that EPA not modify the 
permit because the pennit does not allow for reclamation of lands in 
and around the vi l lage of Questa and EPA does not have enforcement 
power pertaining to reclamation of lands in the State of New Mexico for 
the mining industry. 

Response #6 

The NPDES permit is issued by EPA to regulate the point source 
discharges to surface waters, which in this case is the Red River. EPA 
does not have authority to regulate the restoration of land associated 
with molybdenum mining. 

Issue #7 

Concerned Citizens of Questa requested that EPA not modify the 
pennit because the spill prevention plan filed with EPA is not adequate 
to protect the irrigation system. 

Response #7 

This permit modification does not involve the spill prevention 
plan: Spill prevention is dealt with as an enforcement matter and is 
presently being addressed through the enforcement functions. 

Issue #8 

Concerned Citizens of Questa requested that EPA does not modify 
this permit because the permit, under EPA guidelines, does not allow for 
the fu l l application of the State of New Mexico Water Quality Act or 
the New Mexico State Air Quality Act. 

Response #8 

The NPDES permit addresses point source discharges which are 
requested in accordance with national technology and New Mexico Water 
Quality Standards. Other laws and acts are addressed by other media. 



Permit No. NM0022306 
Application No. NM0022306 

AUTHORIZATION TO DISCHARGE UNDER THE 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance with the provisions of the Federal Water Pollution Control Act, as 
amended, (33 U.S.C. 1251 et. seq; the "Act"), 

Molycorp, Inc. 
P.O. Box 469 
Questa, New Mexico 87556 

is authorized to discharge from a facility located at Questa, Taos County, 
New Mexico 

to receiving waters named Red River, Segment 2-119 of the Upper Rio Grande 
Basin 

in accordance with effluent limitations, monitoring requirements and other 
conditions set forth in Parts I, II, and III hereof. 

This permit shall become effective on August 6, 1985 

This permit and the authorization to discharge shall expire at midnight, 
August 30, 1988 

Signed this 5th day of July 1985 

Myron'0. Knudson, P.E. 
Director, Water Management Division (6W) 



PART I 

Page 2 
Permit No. 

of 23 
NM0022306 

PART I 
REQUIREMENTS FOR NPDES PERMITS 

SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - Outfall 001 & 002 

* * * * * During the period beginning the effective date and lasting through 
the permittee is authorized to discharge from Outfal l(s) serial number(s) 001, 
process water from mi l l ing operation and ta i l ings disposal; 002 - seepage from 
ta i l i ng impoundment. 

Such discharges 
below: 

shall be l imited and monitored by the permittee as specified 

Effluent Characteristic 

Flow-m3/Day(MGD) 
Temperature 
Chemical Oxygen Demand 
Total Suspended Solids 

Arsenic 
Cadmium 
Copper 
Cyanide 

Discharge Limitations 

Total 
Total 
Total 
Total 
Fluoride 
Total Iron 
Total 
Total 
Total 
Total 
Total 

Lead 
Manganese 
Mercury 
Molybdenum 
Zinc 

Biomonitoring 

Effluent Characteristic 

Flow-m3/Day(MGD) 
Temperature 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 

kg/day{lbs/day) 
Daily Avg 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
35(78)**** 
N/A 
N/A 

Dally Max 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
71(156)*** 
N/A 
N/A 

Monitoring Requi 
Measu irement 
Frequency 

(1) 
1/week 
1/week 
1/week 
1/week 
1/week 
1/week 

Other Units 
Daily Avg 

* 

* °C (*''F) 
60 mg/l 
20 mg/l 
0.5 mg/l 
N/A 
0.15 mg/l 
0.025 mg/l 
N/A 
N/A 
0.3 mg/l 
1.0 mg/l 
0.001 mg/l 
* mg/l 
N/A 
N/A 

rements 
^ample 
Type 

Record 
In Situ 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 

(Specify) 
Daily Max 

* 

* ''C(* "F) 
90 mg/l 
30 mg/l 
1.0 mg/l 
.05 mg/l 

0.30 mg/l 
0.05 mg/l 
3.0 mg/l 
0.6 mg/l 
0.6 mg/l 
1.5 mg/l 
0.002 mg/l 
* mg/l 
0.2 mg/l 
N/A 



PART I 

Continued from page 2 

Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 
Biomonitoring 

Page 3 
Permit No. 

(2) 
1/week 
1/week 
1/week 
1/week 
1/week 
1/week 
1/week 
(3) 

of -23 
NM0022306 

Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
(4) 

** 
*** 

**** 

***** 

Report 
See Part III, Paragraph B 
Sum total for Outfalls 001 & 002 
Sum total average for Outfalls 001 A 002 for six months preceeding 
reporting period end date; also report daily average mass for each month. 
(1) Continuous and totalized monitoring for Outfall 001; daily estimate for 

Outfall 002 
(2) 2/week for Outfall 001; 1/week for Outfall 002. 
(3) See Part III, Paragraph D. 
(4) See Part III, Paragraph E. 
One year from date of mill start-up. 

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard 
units and shall be monitored 1/week by grab sample. 

There shall be no discharge of floating solids or visible foam In other than 
trace amounts. 

Samples taken in compliance with the monitoring requirements specified above 
shall be taken at the following location(s): 

Outfall 001 

Outfall 002 

Latitude 36° 40' 61" and Longitude 105° 38' 30" which Is the 
discharge spillway from Pope Lake. 

Latitude 36° 40' 61" and Longitude 105° 37' 30" which is the 
collected and combined seepage from the tailings Impoundment. 



PART I 

Page 
Permit 

4 of 23 
No. NM0022306 

PART I 
REQUIREMENTS FOR NPDES PERMITS 

SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS - Outfall 001 & 002 

During the period beginning ***** and lasting through the expiration date, 
the permittee Is authorized to discharge from Outfall(s) serial number(s) 001, 
process water from milling operation and tailings disposal; 002, seepage from 
tailing Impoundment. 

Such discharges shall be 
below: 

Ef f luent Character is t ic 

Flow-m3/Day(MGD) 
Temperature 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 
Biomonitoring 

Ef f luent Character is t ic 

Flow-m3/Day(MGD) 
Temperature 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 

l im i ted and monitored by the 

kg/d 
Discharge 

ay(lbs/day) 
Daily Avg 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
11(25) 
N/A 
N/A 

* * * * 

Daily Max 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
23(50)**:-
N/A 
N/A 

permittee as speci f ied 

L imi tat ions 
Other Units (Specify) 
Daily Avg 

* 

* °C (*°F) 
60 mg/l 
20 mg/l 

0.5 mg/l 
N/A 

0.15 mg/l 
0.025 mg/l 

N/A 
N/A 

0.3 mg/l 
1.0 mg/l 
0.001 mg/l 

r 1.0 mg/l 
N/A 
N/A 

Monitoring Requirements 
Measi irement 
Frequency 

(1) 
1/week 
1/week 
1/week 
1/week 
1/week 
1/week 
(2) 

5"ampl e 
Type 

Record 
In-situ 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 

Daily Max 

* 

* °C (*°F) 
90 mg/l 
30 mg/l 

1.0 mg/l 
.05 mg/l 

0.30 mg/l 
0.05 mg/l 
3.0 mg/l 
0.6 mg/l 
0.6 mg/l 
1.5 mg/l 
0.002 mg/l 
2.0 mg/l 
0.2 mg/l 
N/A 
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Continued from page 4 

Fl uorlde 
Total Iron 
Total 
Total 
Total 
Total 
Total 

Lead 
Manganese 
Mercury 
Molybdenum 
Zinc 

Biomonitoring 
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1/week 
1/week 
1/week 
1/week 
1/week 
1/week 
1/week 
(3) 

of 2-3 
NM0022306 

Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
Composite** 
(4) 

** 
*** 
**** 

Report 
See Part III, paragraph B. 
Sum total for Outfalls 001 & 002. 
Sum total average for Outfalls 001 4 002 for six months preceeding 
reporting period end date; also report daily average mass for each month. 
(1) Continuous and totalized monitoring for Outfall 001; daily estimate 

or Outfall 002. 
(2) 2/week for Outfall 001; 1/week for Outfall 002. 
(3) See Part III, Paragraph D. 
(4) See Part III, Paragraph E. 

***** One year from date of mill start-up. 

The pH shall not be less than 6.0 standard units nor greater than 9.0 standard 
units and shall be monitored 1/week by grab sample. 

There shall be no discharge of floating solids or visible foam in other than 
trace amounts. 

Samples taken in compliance with the monitoring requirements specified above 
shall be taken at the following locatlon(s): 

Outfall 001 

Outfall 002 

Latitude 36° 40' 61" and Longitude 105° 38' 30" which is the 
discharge spillway from Pope Lake. 

Latitude 36° 40' 61" and Longitude 105° 37' 30" which is the 
collected and combined seepage from the tailings Impoundment. 
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SECTION B. SCHEDULE OF COMPLIANCE 

The permittee shall achieve compliance with the effluent limitations 
specified for discharges In accordance with the following schedule: 

Report mill start-up 

Progress Report 
Progress Report 
Progress Report 
Achieve Compliance 

3 mos. after mill start-up 
6 mos. after mill start-up 
9 mos. after mill start-up 
12 mos. after mill start-up 
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PART II 
STANDARD CONDITIONS FOR NPDES PERMITS 

SECTION A. GENERAL CONDITIONS 

1. Duty to Comply 

The permittee must comply with all conditions of this permit. Any permit 
noncompliance constitutes a violation of the Clean Water Act and Is 
grounds for enforcement action; for permit termination, revocation and 
reissuance, or modification; or for denial of a permit renewal application. 

2. Penalties for Violations of Permit Conditions 

The Clean Water Act provides that any person who violates a permit 
condition implementing Sections 301, 302, 306, 307, 308, 318, or 405 of 
the Clean Water Act Is subject to a civil penalty not to exceed $10,000 per 
day of such violation. Any person who willfully or negligently violates 
permit conditions Inplementing Sections 301, 302, 306, 307, or 308 of the 
Clean Water Act Is subject to a fine of not less than $2,500 nor more 
than $25,000 per day of violation, or by Imprisonment for not more than 1 
year, or both. 

3. Permit Actions 

This permit may be modified, revoked and reissued, or terminated for 
cause Including, but not limited to, the following: 

a. Violation of any terms or conditions of this permit; 

b. Obtaining this permit by misrepresentation or failure to disclose 
fully all relevant facts; or 

c. A change In any condition that requires either a temporary o r a 
permanent reduction or elimination of the authorized discharge; or 

d. A determination that the permitted activity endangers human health 
or the environment and can only be regulated to acceptable levels 
by permit modification or termination. 

The filing of a request by the permittee for a permit modification, 
revocation and reissuance, or termination, or a notification of planned 
changes or anticipated noncompliance, does not stay any permit condition. 
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4. Toxic Pollutants 

Notwithstanding Section A, paragraph 3 above. If any toxic effluent standard 
or prohibition (including any schedule of compliance specified in such 
effluent standard or prohibition) is promulgated under Section 307(a) of 
the Clean Water Act for a toxic pollutant which is present In the discharge 
and that standard or prohibition is more stringent than any limitation on 
the pollutant In this permit, this permit shall be modified or revoked and 
reissued to conform to the toxic effluent standard or prohibition and the 
permittee so notified. 

The permittee shall comply with effluent standards or prohibitions 
established under Section 307(a) of the Clean Water Act for toxic 
pollutants within the time provided In the regulations that established 
those standards or prohibitions, even If the permit has not yet been 
modified to Incorporate the requirement. 

5. Civil and Criminal Liability 

Except as provided In permit conditions on "Bypassing" Section B, 
paragraph 4.b. and "Upsets" Section B, paragraph 5.b., nothing In 
this permit shall be construed to relieve the permittee from civil or 
criminal penalties for noncompliance. 

6. Oil and Hazardous Substance Liability 

Nothing In this permit shall be construed to preclude the Institution 
of any legal action or relieve the permittee from any responsibilities, 
liabilities, or penalties to which the permittee Is or may be subject 
under Section 311 of the Clean Water Act. 

7. State Laws 

Nothing In this permit shall be construed to preclude the Institution 
of any legal action or relieve the permittee from any responsibilities, 
liabilities, or penalties established pursuant to any applicable 
State law or regulation under authority preserved by Section 510 of 
the Clean Water Act. 

8. Property Rights 

The Issuance of this permit does not convey any property rights of 
any sort, or any exclusive privileges, nor does It authorize any 
Injury to private property or any Invasion of personal rights, nor 
any Infringement of Federal, State, or local laws or regulations. 
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9. Severability 

The provisions of this permit are severable, and if any provision of 
this permit or the application of any provision of this permit to 
any circumstance is held Invalid, the application of such provision 
to other circumstances, and the remainder of this permit, shall not 
be affected thereby. 

10. Definitions 

The following definitions shall apply unless otherwise specified In 
this permit: 

a. "Daily Discharge" means the discharge of a pollutant measured 
during a calendar day or any 24-hour period that reasonably 
represents the calendar day for purposes of sampling. For 
pollutants with limitations expressed in terms of mass, the 
daily discharge" Is calculated as the total mass of the 

pollutant discharged over the sampling day. For pollutants 
with limitations expressed In other units of measurement, the 
"daily discharge" Is calculated as the average measurement 
of the pollutant over the sampling day. "Daily discharge" 
determination of concentration made using a composite sample 
shall be the concentration of the composite sample. When 
grab samples are used, the "daily discharge" determination 
of concentration shall be the arithmetic average (weighted 
by flow value) of all samples collected during that sampling 
day. 

b. "Daily Average" discharge limitation means the highest 
allowable average of "daily discharges" over a calendar njonth, 
calculated as the sum of all "daily discharges" measured during 
a calendar month divided by the number of "daily discharges" 
measured during that month. 

c. "Daily Maximum" discharge limitation means the highest allow
able "dally discharge" during the calendar month. 
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SECTION B. OPERATION AND MAINTENANCE OF POLLUTION CONTROLS 

1. Proper Operation and Maintenance 

The permittee shall at all times properly operate and maintain all 
facilities and systems of treatment and control (and related 
appurtenances) which are Installed or used by the permittee to achieve 
compliance with the conditions of this permit. Proper operation and 
maintenance also Includes adequate laboratory controls and appropriate 
quality assurance procedures. This provision requires the operation 
of backup or auxiliary facilities or similar systems which are 
Installed by a permittee only when the operation Is necessary to 
achieve compliance with the conditions of the permit. 

2. Need to Halt or Reduce not a-Defense 

It shall not be a defense for a permittee In an enforcement action 
that it would have been necessary to halt or reduce the permitted 
activity In order to maintain compliance with the conditions of this 
permit. 

3. Duty to Mitigate 

The permittee shall take all reasonable steps to minimize or prevent 
any discharge in violation of this permit which has a reasonable 
likelihood of adversely affecting human health or the environment. 

4. Bypass of Treatment Facilities 

a. Definitions 

(1) "Bypass" means the Intentional diversion of waste streams 
from any portion of a treatment facility. 

(2) 'Severe property damage" means substantial physical 
damage to property, damage to the treatment facilities 
which causes them to become Inoperable, or substantial 
and permanent loss of natural resources which can reasonably 
be expected to occur In the absence of a bypass. Severe 
property damage does not mean economic loss caused by delays 
In production. 

b. Bypass not exceeding limitations. The permittee may allow 
any bypass to occur which does not cause effluent limitations 
to be exceeded, but only If It also Is for essential maintenance 
to assure efficient operation. These bypasses are not subject 
to the provisions of Section B, paragraphs 4.c. and 4.d. of this 
section. 
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c. Notice 

(1) Anticipated bypass. If the permittee knows In advance 
of the need for a bypass. It shall submit prior notice. 
If possible at least ten days before the date of the 
bypass. 

(2) Unanticipated bypass. The permittee shall submit notice 
of an unanticipated bypass as required In Section D, 
paragraph 6 (24-hour notice). 

d. Prohibition of bypass. 

(1) Bypass Is prohibited, and the Director may take enforcement 
action against a permittee for bypass, unless: 

(a) Bypass was unavoidable to prevent loss of life, 
personal injury, or severe property damage; 

(b) There were no feasible alternatives to the bypass, 
such as the use of auxiliary treatment facilities, 
retention of untreated wastes, or maintenance during 
normal periods of equipment downtime. This condition 
Is not satisfied if adequate back-up equipment 
should have been Installed In the exercise of 
reasonable engineering judgment to prevent a bypass 
which occured during normal periods of equipment 
downtime or preventive maintenance; and 

(c) The permittee submitted notices as required under 
Section B, paragraph 4.c. 

(2) The Director may approve an anticipated bypass, after 
considering Its adverse effects. If the Director determines 
that It will meet the three conditions listed above In 
Section B, paragraph 4.d.(l). 

5. Upset Conditions 

a. Definition. "Upset" means an exceptional Incident In which 
there Is unintentional and temporary noncompliance with 
technology-based permit effluent limitations because of 
factors beyond the reasonable control of the permittee. An 
upset does not Include noncompliance to the extent caused by 
operational error. Improperly designed treatment facilities. 
Inadequate treatment facilities, lack of preventive maintenance, 
or careless or Improper operation. 
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b. Effect of an upset. An upset constitutes an affirmative 
defense to an action brought for noncompliance with such 
technology-based permit effluent limitations if the requirements 
of Section B, paragraph 5.c. are met. No determination made 
during administrative review of claims that noncompliance was 
caused by upset, and before an action for noncompliance, 1s 
final administrative action subject to judicial review. 

c. Conditions necessary for a demonstration of upset. A permittee 
who wishes to establish the affirmative defense of upset 
shall demonstrate, through properly signed, contemporaneous 
operating logs, or other relevant evidence that: 

(1) An upset occurred and that the permittee can Identify 
the cause(s) of the upset; 

(2) The permitted facility was at the time being properly 
operated; and 

(3) The permittee submitted notice of the upset as required 
In Section D, paragraph 6. 

(4) The permittee complied with any remedial measures required 
under Section B, paragraph 3. 

d. Burden of proof. In any enforcement proceeding the permittee 
seeking to establish the occurrence of an upset has the burden 
of proof. 

6. Removed Substances 

Solids, sludges, filter backwash, or other pollutants removed In the 
course of treatment or control of wastewaters shall be disposed of In 
a manner such as to prevent any pollutant from such materials from 
entering navigable waters. 
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SECTION C. MONITORING AND RECORDS 

1. Representative Sampling 

Samples and measurements taken as required herein shall be representative 
of the volume and nature of the monitored dishcarge. Al l samples 
shall be taken at the monitoring points specified In this permit and, 
unless otherwise specified, before the eff luent joins or Is diluted 
by any other wastestream, body of water, or substance. Monitoring 
points shall not be changed without not i f icat ion to and the approval 
of the Director. 

2. Flow Measurements 

Appropriate flow measurement devices and methods consistent with 
accepted scient i f ic practices shall be selected and used to ensure 
the accuracy and re l i ab i l i t y of measurements of the volume of monitored 
discharges. The devices shall be Instal led, cal ibrated, and maintained 
to Insure that the accuracy of the measurements are consistent with 
the accepted capabil i ty of that type of device. Devices selected 
shall be capable of measuring flows with a maximum deviation of less 
than +̂  10% from true discharge rates throughout the range of expected 
discharge volumes. Guidance In selection. Ins ta l la t ion, ca l ibrat ion, 
and operation of acceptable flow measurement devices can be obtained 
from the following references: 

a. "A Guide to Methods and Standards for the Measurement of 
Water Flow", U.S. Department of Commerce, National Bureau of 
Standards, NBS Special Publication 421, May 1975, 97 pp. 
(Available from the U.S. Government Printing Off ice, Washington, 
D.C. 20402. Order by SD catalog No. 013.10:421). 

b. "Water Measurement Manual", U.S. Department of In ter ior , 
Bureau of Reclamation, Second Edition, Revised Reprint, 
1974, 327 pp. (Available from the U.S. Government Printing 
Off ice, Washington, D.C. 20402. Order by Catalog No. 
127.19/2:W29/2, Stock No. S/N 24003-0027). 

c. "Flow Measurement In Open Channels and Closed Conduits", U.S. 
Department of Commerce, National Bureau of Standards, NBS 
Special Publication 484, October 1977, 982 pp. (Available in 
paper copy or microfiche from National Technical Information 
Service (NTIS), Springfield, VA 22151. Order by NTIS No. PB-
273 535/5ST). 

d. "NPDES Compliance Sampling Manual", U.S. Environmental 
Protection Agency, Office of Water Enforcement, Publication 
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MCD-51, 1977, 140 pp. (Available from the General Services 
Administration [8FFS], Centralized Mailing Lists Services, 
Building 41, Denver Federal Center, Denver, CO 80225). 

3. Monitoring Procedures 

Monitoring must be conducted according to test procedures approved 
under 40 CFR Part 136, unless other test procedures have been specified 
In this pennit. 

4. Penalties for Tampering 

The Clean Water Act provides that any person who f a l s i f i e s , tampers 
with, or knowingly renders Inaccurate, any monitoring device or method 
required to be maintained under this permit sha l l , upon conviction, be 
punished by a f ine of not more than $10,000 per v io lat ion, or by 
Imprisonment for not more than 6 months per v io la t ion, or by both. 

5. Reporting of Monitoring Results 

Monitoring results must be reported on a Discharge Monitoring Report 
(DMR) Form EPA No. 3320-1. Monitoring results obtained during the 
previous month shall be summarized and reported on a DMR form 
postmarked no later than the 15th day of the month following 
the completed reporting perioTI The f i r s t report Is due September 15, 1985 
Duplicate copies of DMR's signed and cer t i f ied as required by Section 
D, paragraph 11, and a l l other reports required by Section D. Reporting 
Requirements, shall be submitted to the Director and to the State ( i f 
l is ted) at the following address(es): 

Director Ann Young, Acting Program Manager 
Water Management Division (6W) Surface Water Section 
U.S. Environmental Protection Agency Surface Water Quality Bureau 
Region VI New Mexico Environmental 
InterFirst Two Building Improvement Division 
1201 Elm Street P.O. Box 968 
Dallas, Texas 75270 Santa Fe, New Mexico 87504-0968 

6. Additional Monitoring by the Permittee 

I f the permittee monitors any pollutant more frequently than required 
by this permit, using test procedures approved under 40 CFR Part 136 
or as specified In this permit, the results of this monitoring shall 
be Included in the calculation and reporting of the data submitted In 
the DMR. Such Increased monitoring frequency shall also be Indicated 
on the DMR. 
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7. Averaging of Measurements 

Calculations for all limitations which require averaging of measurements shall 
utilize an arithmetic mean unless otherwise specified by the Director In the 
permit. 

8. Retention of Records 

The permittee shall retain records of all monitoring Information, Including 
all calibration and maintenance records and all original strip chart recordings 
for continuous monitoring Instrumentation, copies of all reports required by 
this permit, and records of all data used to complete the application for this 
permit, for a period of at least 3 years from the date of the sample, 
measurement, report, or application. This period may be extended by request of 
the Director at any time. 

9. Record Contents 

Records of monitoring Information shall Include: 

a. The date, exact place, and time of sampling or measurements; 

b. The Individual(s) who performed the sampling or measurements; 

c. The date(s) analyses were performed; 

d. The Individual(s) who performed the analyses; 

e. The analytical techniques or methods used; and 

f. The results of such analyses. 

10. Inspection and Entry 

The permittee shall allow the Director, or an authorized representative, upon 
the presentation of credentials and other documents as may be required by law, to: 

a. Enter upon the permittee's premises where a regulated facility 
or activity Is located or conducted, or where records must be 
kept under the conditions of this permit; 

b. Have access to and copy, at reasonable times, any records 
that must be kept under the conditions of this permit; 

c. Inspect at reasonable times any facilities, equipment (Including 
monitoring and control equipment), practices, or operations 
regulated or required under this permit; and 

d. Sample or monitor at reasonable times, for the purposes of 
assuring permit compliance or as otherwise authorized by the 
Clean Water Act, any substances or parameters at any location. 
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SECTION D. REPORTING REQUIREMENTS 

1. Planned Changes 

The permittee shall give notice to the Director as soon as possible 
of any planned physical alterations or additions to the permitted 
facility. Notice Is required only when: 

a. The alteration or addition to a permitted facility may meet 
one of the criteria for determining whether a facility Is a 
new source In 40 CFR Part 122.29(b) [48 FR 14153, April 1, 
1983, as amended at 49 FR^38046, September 26, 1984]; or 

b. The alteration or addition could significantly change the 
nature or Increase the quantity of pollutants discharged. 
This notification applies to pollutants which are subject 
neither to effluent limitations in the permit, nor to 
notification requirements under 40 CFR Part 122.42(a)(1) 
[48 FR 14153, April 1,1983, as amended at 49 FR 38046, 
September 26, 1984]. 

2. Anticipated Noncompliance 

The permittee shall give advance notice to the Director of any planned 
changes In the permitted facility or activity which may result In 
noncompliance with permit requirements. 

3. Transfers 

This permit Is not transferable to any person except after notice to 
the Director. The Director may require modification or revocation 
and reissuance of the permit to change the name of the permittee and 
Incorporate such other requirements as may be necessary under the 
Clean Water Act. 

4. Monitoring Reports 

Monitoring results shall be reported at the Intervals and In the form 
specified In Section C, paragraph 5 (Monitoring). 

5. Compliance Schedules 

Reports of compliance or noncompliance with, or any progress reports 
on. Interim and final requirements contained In any compliance schedule 
of this permit shall be submitted no later than 14 days following 
each schedule date. Any reports of noncompliance shall Include the 
cause of noncompliance, any remedial actions taken, and the probability 
of meeting the next scheduled requirement. 
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6. Twenty Four Hour Reporting 

The permittee shall report any noncompliance which may endanger-health 
or the environment. Any Information shall be provided orally within 
24 hours from the time the permittee becomes aware of the circumstances. 
A written submission shall also be provided within 5 days of the time 
the permittee becomes aware of the circunstances. The written 
submission shall contain a description of the noncompliance and Its 
cause; the period of noncompliance. Including exact dates and times, 
and If the noncompliance has not been corrected, the anticipated time 
It Is expected to continue; and steps taken or planned to reduce, 
eliminate, and prevent reoccurrence of the noncompliance. The 
Director may waive the written report on a case-by-case basis If the 
oral report has been received within 24 hours. 

The following shall be Included as Information which must be reported 
within 24 hours: 

a. Any unanticipated bypass which exceeds any effluent limitation 
In the permit. 

b. Any upset which exceeds any effluent limitation In the permit. 

c. Violation of a maximum daily discharge limitation for any of 
the pollutants listed by the Director In Part III of the permit 
to be reported within 24 hours. 

7. Other Noncompliance 

The permittee shall report all Instances of noncompliance not reported 
under Section D, paragraphs 4, 5, and 6, at the time monitoring reports 
are submitted. The reports shall contain the Information listed In 
Section D, paragraph 6. 

8. Changes In Discharges of Toxic Substances 

The permittee shall notify the Director as soon as It knows or has 
reason to believe: 

a. That any activity has occured or will occur which would result 
In the discharge. In a routine or frequent basis, of any 
toxic pollutant which Is not limited In the permit. If that 
discharge will exceed the highest of the "notification levels" 
described In 40 CFR Part 122.42(a)(1) [48 FR 14153, April 1. 
1983, as amended at 49 FR̂  38046, SeptemberT6, 1984]. 

b. That any activity has occured or will occur which would 
result In any discharge, on a non-routine or Infrequent basis, 
of a toxic pollutant which Is not limited In the permit. If 
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that discharge w i l l exceed the highest of the " n o t i f i c a t i o n 
leve ls " described in 40 CFR Part 122.42(a)(2) [48 FR 14153, 
Apr i l 1,1983, as amended at 49 FR̂  38046, SeptemberT6, 1984). 

9. Duty to Provide Information 

The permittee shall furnish to the Director, within a reasonable 
time, any Information which the Director may request to detennine 
whether cause exists for modifying, revoking and reissuing, or 
terminating this permit, or to determine compliance with this permit. 
The permittee shall also furnish to the Director, upon request, copies 
of records required to be kept by this permit. 

10. Duty to Reapply 

If the permittee wishes to continue an activity regulated by this 
permit after the expiration date of this permit, the permittee must 
apply for and obtain a new permit. The application shall be submitted 
at least 180 days before the expiration date of this permit. The 
Director may grant permission to submit an application less than 180 
days In advance but no later than the permit expiration date. 

11. Signatory Requirements 

All applications, reports, or information submitted to the Director 
shall be signed and certified. 

a. All permit applications shall be signed as follows: 

(1) For a corporation: by a responsible corporate officer. 
For the purpose of this section, a responsible corporate 
officer means: 

(I) A president, secretary, treasurer, or vice-president 
of the corporation In charge of a principal business 
function, or any other person who performs similar policy 
or decision making functions for the corporation, or 

(II) the manager of one or more manufacturing, 
production, or operating facilities employing more than 
250 persons or having gross annual sales or expenditures 
exceeding $25 million (In second-quarter 1980 dollars). If 
authority to sign documents has been assigned or delegated 
to the manager In accordance with corporate procedures. 

(2) For a partnership or sole proprietorship: by a general 
partner or the proprietor, respectively. 
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(3) For a municipality. State, Federal, or other public 
agency: by either a principal executive officer or 
ranking elected official. For purposes of this section, 
a principal executive officer of a Federal agency 
Includes: 

(1) The chief executive officer of the agency, or 

(ii) a senior executive officer having responsibility 
for the overall operations of a principal geographic 
unit of the agency. 

b. All reports required by the permit and other Information 
requested by the Director shall be signed by a person described 
above or by a duly authorized representative of that person. 
A person Is a duly authorized representative only If: 

(1) The authorization Is made in writing by a person described 
above. 

(2) The authorization specifies either an Individual or a 
position having responsibility for the overall operation 
of the regulated facility or activity, such as the 
position of plant manager, operator of a well or a well 
field, superintendent, or position of equivalent responsibility, 
or an Individual or position having overall responsibility 
for environmental matters for the company. A duly 
authorized representative may thus be either a named 
Individual or any Individual occupying a named position; 
and 

(3) The written authorization Is submitted to the Director. 

c. Certification. Any person signing a document under this 
section shall make the following certification: 

"I certify under penalty of law that this document and all 
attachments were prepared under the direction or supervision 
In accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the Information 
submitted. Based on my Inquiry of the person or persons who 
manage the system, or those persons directly responsible for 
gathering the Information, the Information submitted Is, to 
the best of my knowledge and belief, true, accurate, and 
complete. I am aware that there are significant penalties for 
submitting false Information, Including the possibility of 
fine and Imprisonment for knowing violations." 
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12. Availability of Reports 

Except for data determined to be confidential under 40 CFR Part 2, 
all reports prepared In accordance with the terms of this permit 
shall be available for public Inspection at the office of the Director. 
As required by the Clean Water Act, the name and address of any permit 
applicant or permittee, permit applications, permits, and effluent 
data shall not be considered confidential. 

13. Penalties for Falsification of Reports 

The Clean Water Act provides that any person who knowingly makes any 
false statement, representation, or certification In any record or 
other document submitted or required to be maintained under this 
permit. Including monitoring reports or reports of compliance or 
noncompliance shall, upon conviction, be punished by a fine of not 
more than $10,000 per violation, or by imprisonment for not more than 
6 months per violation, or by both. 
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PART I I I 
OTHER CONDITIONS 

A. The "da i l y average" concentration means the ar i thmet ic average 
(weighted by flow value) of a l l the da i l y determinations of concentration 
made during a calendar month. Daily determinations of concentration 
made using a composite sample shal l be the concentration of the composite 
sample. When grab samples are used, the dai ly determination of 
concentration shal l be the ar i thmetic average (weighted by f low value) 
of a l l the samples co l lected during that calendar day. 

The "da i l y maximum" concentration means the da i l y determination of 
concentration fo r any calendar day. 

B. The term " composite sample" means a sample consist ing of a minimum 
of two grab samples of e f f l uen t co l lected not less than four hours 
apart over a normal e ight hour operating day and combined proport ional 
to f low or a sample continously co l lec ted proport ional to f low over a 
normal e ight hour operating day. Al l such samples shal l be typ ical and 
representative of e f f l uen t generated during the period since the l as t 
sample was co l l ec ted . 
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separately fo r each o u t f a l l . In add i t ion , the permittee shal l report the 
flow weighted average resul ts fo r Out fa l ls 001 plus 002. Ef f luent l i m i t a t i i 
on weight of to ta l molybdenum shal l be the sum to ta l fo r Out fa l l s 001 and 
002. For determination of compliance wi th other e f f l uen t l im i t a t i ons 
the fo l lowing shal l apply: 

1 . Discharge from Out fa l l 001 shall be in compliance. 

2. A composite sample of discharges from Out fa l l s 001 and 002 
monitoring samples combined in f low weighted proport ion shal l 
be in compliance, except that concentration l i m i t s fo r molybdenum 
and manganese are suspended during periods of zero f low from 
Out fa l l 001. 

During periods when no f low occurs from Out fa l l 001, monthly 
average report ing of concentration f o r molybdenum and manganese 
shall be based on the average of a l l composite samples obtained 
in the month for Out fa l l s 001 and 002; and monthly maximum 
report ing of concentrat ion fo r molybdenum and manganese shal l 
be based on the maximum composite sample obtained in that 
month fo r Out fa l ls 001 and 002. In conjuct ion wi th the DMR 
fo r each month, the permittee shal l report periods. I f any, 
when no f low ex is ts at Out fa l l 001. 

D. The permittee shal l determine i f eighty (80) percent or greater of 
the cu l ture of tes t organisms w i l l survive by use of the "Range-Finding 
Screening Test , " set out in "Methods for Measuring the Acute Tox ic i ty 
of Eff luents to 
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Aquatic Organisms, "EPA-600/4-78-012 (Rev. July, 1978). Organisms for this test 
shall be Daphnia sp. i f the effluent is less than f ive (5) parts per thousand 
sal in i ty or Mysjdop^sls sp. I f the effluent is equal to or greater than f ive (5) 
parts per thousand sa l in i ty . This screening test wi l l be conducted within sixty 
(60) days of effectiveness of the biomonitoring requirements. Tests wi l l be 
conducted once each quarter for a duration of two years u t i l i z i ng a static 
method for 24 hours and following this d i lut ion scheme only: 

Effluent sample* - 100 percent by volume 
Dilut ion water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

I f at any time during the two year testing period a test shows a survival of 
eighty (80) percent or less of the test organisms, the permittee shall within 
twenty-four (24) hours conduct a replacement static 48-hour median lethal 
concentration (LC50) test on the orginial ly collected sample. Replacement of 
eff luent samples shall be once per 24 hours. Organisms for this test shall be 
Daphnia sp. i f the effluent Is less than f ive (5) parts per thousand sal in i ty 
and reconstituted fresh water (EPA-600/4-78-012 Section 4) shall be used for 
d i lu t ion . I f the effluent is equal to or greater than f ive (5) parts per 
thousands sa l in i ty , Mysidopsis sp. shall be used as the test organism, and 
reconstituted seawater wi l l be used as di lut ion water (EPA-600/4-78-012 
Section 4) . The remaining LC50 methodology is available in EPA-600/4-78-012. 

All screening and LC50 test results shall be reported with the Discharge 
Monitoring Reports. The test results should Include the chemical and physical 
data as specified in Section 7 of EPA-600/4-78-012. 

E. Sample taken in compliance with this section shall consist of 24-hour 
composite samples taken at the discharge spillway from Pope Lake. 

F. The Molycorp thiocyanate colorimetric method is approved for the analysis of 
molybdenum unless subsequently determined to be inappropriate by the NMEID or 
EPA. 

G. As soon as practicable after the arr ival of Molycorp's environmental staff 
at the site of a ta i l ings sp i l l that reaches the Red River, but no later than 
two (2) hours after arrival at the s i te , water quality sampling shall commence. 
Samples shall be taken at three si tes: 

(1) Approximately 100 feet above the point where ta i l ings enter the 
r iver ; 

(2) Approximately 100 feet below the point vrfiere ta i l ings enter the 
r iver ; and 

(3) Approximately one-half mile below the point where ta i l ings enter 
the r iver . 
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All samples shall be properly preserved and analyzed for: 

Chemical Oxygen Demand (COD) 
Total Suspended Solids (TSS) 
Cyanide (CN) 
Total Iron (Fe) 
Manganese, Dissolved (Mn) 
Total Molybdenum (Mo) 
pH 
Temperature 
Conductivity 
Total Zinc (Zn) 

The results of the analyses shall be submitted to the United States 
Environmental Protection Agency and the New Mexico Environmental Improvement 
Division within 30 days following a ta i l ings s p i l l . 

Consistent with the procedures described in the Preventative Maintenance and 
Surveillance Plan and Contingency Action and Reporting Plans (June 1975), a 
written report containing the following Information wi l l be sent to the US EPA 
and NMEID within ten (10) days following any s p i l l : 

(1) Date of spill. 

(2) Time when the spill was observed and time when tailings flow into the 
river was stopped. 

(3) Location (pipe or coupling number). 

(4) Estimated amount of tailings that entered the river. 

(5) Sketch and dimension of size of hole or failure that cuased the spill. 

(6) Position of failure In the pipe or coupling. 

(7) Copy of the latest computer printout covering the pipe or coupling 
which failed. 

(8) Comments, If required for clarification. 



m " D STA. E S | g ^ t t ^ g ^ ^ | ^ ^ § | ^ ' ^ G 

F€B 29 1984 

Recommendations on evidentiary hearing request for Molycorp, NPDES No. 
NM0022306, Docket No^^EH-§r83-005. 

Fred Humke, 6W-P1 

Pat Hudson, 60RC 

1. 
Molybdenum concentration l imi tat ion for Outfall 002 (Part l .A.) when Outfall 
001 Is not discharging, or Is discharging Intennlttently. 

Recomraendtlon: Deny th is Issue. 

Rationale: This Is a condition of the prior permit which was carried Into 
the reissued per l t . Under anti-backsllding provisions of Part 122.44 (1), 
Molycorp is required to continue neeting these same conditions. However, 
EPA wi l l consider a subsequent permit modification request fron Molycorp i f 
proper and suff ic ient jus t i f i ca t ion is provided In accordance with part 
122.44(1). 

2. Issue No. 2 
Arsenic l imitations for Outfalls 001 and 002. 

Recanmendatlon: Grant th is Issue for the l imitations only. 

Rationale: Arsenic is a toxic which was Identif ied at significant levels by 
Molycorp In the NPDES application. Molycorp now feels that residual levels 
of arsenic w i l l not be signif icant and wi l l be far below the limited levels. 
The burden of monitoring Is not jus t i f i ca t ion for ignoring a toxfc pollutant 
which has been identi f ied in the application. EPA has authority to impose 
monitoring requirements under Section 308 of the CWA, independent of any 
challenge to the specific l imi tat ions. EPA grants this issue for Molycorp 
to challenge the severity of specific l imitations for total arsenic of 0.5 
mg/l dai ly average and 1.0 rag/1 daily maximum which EPA has applied under 
the provisions of Part 122.44(b) and (e). Therefore, arsenic l imitations 
are stayed but dai ly average and daily maximum monitoring and reporting for 
arsenic concentration levels is retained. 
Tss.si& /l^e.3 _ ^ 

3. Composite sampling def in i t ion. Part I I I .B . 

Recommendation: Deny this Issue. 

Rationale: Molycorp objects to conducting composite sampling in accordance 
with current Regional policy because of the added burden of monitoring. EPA 
has the authority to Impose appropriate ironitoring requirements under 
Section 308 of the Clean Water Act. However, EPA wi l l consider a 
subsequent permit modification request from Molycorp i f proper and 
suff ic ient jus t i f i ca t ion is provided. 

02/29/84:HUMKEic:Mll:060HUM01/02 
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4. Issue No. 4 
Biomonitoring - Parts l.A. and III.D., E. of this permit. 

Recommendation: Deny this issue. 

Rationale: EPA (Region VI) has established a specific biomonitoring program 
for BAT toxic effluents which has been applied uniformly across the Regton. 
Molycorp requests an alternative program which Molycorp considers more 
appropriate to the receiving stream (Red River). General Counsel supports 
the authority of EPA to impose the biomonitoring program under the provision 
of Section 101 and 308 of the Clean Water Act. 

5. Issue No. 5 
Temperature monitoring - Part l.A. 

Recommendation: Deny this issue. 

• \ 

\. 

Rationale: Temperature monitoring (without limitations) was applied in thiss;; 
permit as a condition of certification by the NMEID. Therefore, this issue ^̂  
must be resolved with the state and is not a suitable issue for an X. 
evidentiary hearing. In any event, under Section 308 of the Clean Water ^ 
Act, EPA has the authority to impose all monitoring requirements which are ., 
deemed appropriate. 

cc: Becker, 6W-PI 
Hannesschlager 
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AUTHORIZATION TO DISCHARGE UNDER THE 
NATIONAL POLLUTANT DISCHARGE ELIMINATION SYSTEM 

In compliance with the provisions of the Federal Water Pollution 
Control Act, as amended, (33 U.S.C... 1251 et. seq; the "Act"), 

Molycorp, Inc. 
P.O. Box 469 
Questa, New Mexico 87556 

is authorized to discharge from a facility located at Questa, Taos County, 
New Mexico 

to receiving waters named Red River, Segment 2-119 of the Upper Rio Grande 
Basin 

in accordance with effluent limitations, monitoring requirements and 
other conditions set forth in Parts 1 (6 pages), II (14 pages), and 
III (9 pages) hereof. 

This permit shall become effective on 

This permit and the authorization to discharge shall expire at midnight. 

Signed this day of 

Myron/'O. Kn Myron/'0. Knudson,''P.E. 
Director 
Water Management Division (6W) 
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PART I 
REQUIREMENTS FOR NPDES PERMITS 

SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

OUTFALL 002 

During the period beginning the effective date and lasting until mill 
start-up, the permittee is authorized to discharge from Outfall 002 -
seepage from tailing impoundment. 

Such discharges shall be limited and monitored by the permittee as 
specified below: 

Effluent Characteristic Discharge Limitations 

Flow (MGD) 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 

Ef f luent Character is t ic 

Flow (MGD) 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 

Mass ( lbs/day) 
Daily Avg 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Daily Max 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

0th er Units (Specify) 
Daily Avg Daily Max 

(*1) (*1) 
60 mg/l 90 mg/l 
20 mg/l 30 mg/l 

0.5 
N/A 

mg/l 1.0 mg/l 
0.05 mg/l 

0.15 mg/l 0.30 mg/l 
0.025 mg/l 0.05 mg/l 

N/A 
N/A 
0.3 
1.0 

3.0 mg/l 
0.6 mg/l 

mg/l 0.6 mg/l 
mg/l 1.5 mg/l 

0.001 mg/l 0.002 mg/l 
1.0 

N/A 
mg/l 2.0 mg/l 

^ 0.2 mg/l 

Monitoring Requirements 
Measurement 
Frequency 

(*2) 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 
1/Month 

Sample 
Type 

Record 
Composite 
Composite 
Composite 
Composite 
Composite 
Composite 
Composite 
Composite 
Composite 
Composite 
Composite 
Composite 
Composite 
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OUTFALL 002 

The pH shall not be less than 6.0 standard uni ts nor greater than 9.0 
standard uni ts and shal l be monitored 1/month by grab sample. 

There shal l be no discharge of f l oa t i ng sol ids or v i s i b l e foam in other 
than trace amounts. 

Samples taken in compliance wi th the monitoring requirements speci f ied 
above shal l be taken at the fol lowing l oca t i on (s ) : 

Out fa l l 002 Lati tude 36° 40' 61" and Longitude 105° 37' 30" which 
is the col lected and combined seepage from the t a i l i n g s 
impoundment. 

FOOTNOTES 

(*1) Report. 
(*2) da i ly estimate. 
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PART I 
REQUIREMENTS FOR NPDES PERMITS 

SECTION A. EFFLUENT LIMITATIONS AND MONITORING REQUIREMENTS 

OUTFALLS 001 & 002 

During the period beginning m i l l s ta r t -up and l as t i ng through the expi rat ion 
date, the permittee is authorized to discharge from Out fa l ls 001 - process 
water from m i l l i ng operation and t a i l i n g s disposal; 002 - seepage from 
t a i l i n g impoundment. 

Such discharges shal l be l im i ted and monitored by the permittee as 
specif ied below: 

Eff luent Character is t ic Discharge Limi tat ions 

Flow (MGD) 
Chemical Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 
Biomonitoring 

Eff luent Character ist ic 

Flow (MGD) 
Chemi c a r Oxygen Demand 
Total Suspended Solids 
Total Arsenic 
Total Cadmium 
Total Copper 
Total Cyanide 
Fluoride 
Total Iron 
Total Lead 
Total Manganese 
Total Mercury 
Total Molybdenum 
Total Zinc 
Biomonitoring 

Mass(lbs/day) 
Daily Avg Daily Max 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
25 (*4) 
N/A 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
50 (*3) 
N/A 
N/A 

Oth 
Dail 

(*1) 
60 m 
20 m 

0.5 
N/A 

er Units (Specify) 
y Avg 

9/1 
g/1 
mg/l 

0.15 mg/l 
0.025 mg/l 

N/A 
N/A 
0.3 
1.0 

mg/l 
mg/l 

0.001 mg/l 
1.0 

N/A 
N/A 

mg/l 

Monitoring Requirements 
Measurement 
Frequency 

(*5) 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
(*6) 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Week 
1/Month 

Sample 
Type 

Record 
Compos 
Compos 
Compos 
Compos 
Compos" 
Composi 
Composi 
Compos 1 
Compos' 
Compos 
Compos• 
Compos' 
Compos 
(*7) 

Daily Max 

(*1) 
90 mg/l 
30 mg/l 

1.0 mg/l 
0.05 mg/l 
0.30 mg/l 
0.05 mg/l 
3.0 mg/l 
0.6 mg/l 
0.6 mg/l 
1.5 mg/l 
0.002 mg/l 
2.0 mg/l 
0.2 mg/l 
N/A 

i te (*2) 
i te (*2) 
i te (*2) 
i te *2) 
i te (*2) 
t e (*2) 
te (*2) 

•te (*2) 
i te (*2) 
i te (*2) 
i te (*2) 
i te (*2) 
i te (*2) 
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OUTFALLS 001 & 002 

The pH shall not be less than 6.0 standard units nor greater than 9.0 
standard units and shall be monitored 1/week by grab sample. 

There shall be no discharge of floating solids or visible foam in other 
than trace amounts. 

Samples taken in compliance with the monitoring requirements specified 
above shall be taken at the following location(s): 

Outfall 001 Latitude 36° 40' iSl" and Longitude 105° 38' 30" which 
is the discharge spillway from Pope Lake. 

Outfall 002 Latitude 36° 40' 61" and Longitude 105° 37' 30" which 
is the collected and combined seepage from the tailings 
impoundment. 

FOOTNOTES 

(*1) Report. 
(*2) See Part III, Paragraph B. 
(*3) Sum total for Outfalls 001 & 002. 
(*4) Sum total average for Outfalls 001 & 002 for six months preceeding 

reporting period end date; also report daily average mass for each 
month. 

(*5) Continuous and totalized monitoring for Outfall 001; daily estimate 
for Outfall 002. 

(*6) 2/week for Outfall 001; 1/week for Outfall 002. 
(*7) See Part III, Paragraph C. 
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SECTION B. SCHEDULE OF COMPLIANCE 

The permittee shall achieve compliance with the effluent limitations 
specified for discharges in accordance with the following schedule: 

Report mill start-up. 
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PART II 
STANDARD CONDITIONS FOR NPDES PERMITS 

SECTION A. GENERAL CONDITIONS 

1. Duty to Comply 

The permittee must comply with a l l conditions of this permit. Any permit 
noncompliance constitutes a violat ion of the Clean Water Act and is 
grounds for enforcement action; for permit termination, revocation and 
reissuance, or modification; or for denial of a permit renewal application. 

2. Penalties for Violations of Permit Conditions 

The Clean Water Act provides that any person who violates a permit 
condition implementing Sections 301, 302, 306, 307, 308, 318, or 405 of 
the Clean Water Act is subject to a c i v i l penalty not to exceed $10,000 
per day of such v io la t ion. Any person who w i l l f u l l y or negligently 
violates permit conditions Implementing Sections 301, 302, 306, 307, or 
308 of the Clean Water Act Is subject to a f ine of not less than $2,500 
nor more than $25,000 per day of v io lat ion, or by imprisonment for not 
more than 1 year, or both. 

3. Permit Actions 

This permit may be modified, revoked and reissued, or terminated for 
cause including, but not limited to, the following: 

a. Violation of any terms or conditions of this permit; 

b. Obtaining this permit by misrepresentation or failure to disclose 
fully all relevant facts; 

c. A change in any condition that requires either a temporary or a 
permanent reduction or elimination of the authorized discharge; or, 

d. A determination that the permitted activity endangers human health 
or the environment and can only be regulated to acceptable levels by 
permit modification or termination. 

The filing of a request by the permittee for a permit modification, 
revocation and reissuance, or termination, or a notification of planned 
changes or anticipated noncompliance, does not stay any permit condition. 
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4. Toxic Pollutants 

Notwithstanding Part II.A.3, if any toxic effluent standard or prohibition 
(including any schedule of compliance specified in such effluent standard 
or prohibition) is promulgated under Section 307(a) of the Clean Water Act 
for a toxic pollutant which is present in the discharge and that standard 
or prohibition is more stringent than any limitation on the pollutant in 
this permit, this permit shall be modified or revoked and reissued to 
conform to the toxic effluent standard or prohibition and the permittee 
so notified. 

The permittee shall comply with effluent standards or prohibitions 
established under Section 307(a) of the Clean Water Act for toxic 
pollutants within the time provided in the regulations that established 
those standards or prohibitions, even if the permit has not yet been 
modified to Incorporate the requirement. 

5. Civil and Criminal Liability 

Except as provided in permit conditions on "Bypassing" (Part II.B.4.b) 
and "Upsets" (Part II.B.S.b), nothing in this permit shall be construed to 
relieve the permittee from civil or criminal penalties for noncompliance. 

6. Oil and Hazardous Substance Liability 

Nothing in this permit shall be construed to preclude the institution 
of any legal action or relieve the permittee from any responsibilities, 
liabilities, or penalties to which the permittee is or may be subject 
under Section 311 of the Clean Water Act. 

7. State Laws 

Nothing in this permit shall be construed to preclude the institution 
of any legal action or relieve the permittee from any responsibilities, 
liabilities, or penalties established pursuant to any applicable State 
law or regulation under authority preserved by Section 510 of the Clean 
Water Act. 

8. Property Rights 

The Issuance of this permit does not convey any property rights of any 
sort, or any exclusive privileges, nor does it authorize any Injury to 
private property or any invasion of personal rights, nor any infringement 
of Federal, State, or local laws or regulations. 



Permit No. NM0022306 Page 3 of PART II 

9. Severability 

The provisions of this permit are severable, and if any provision of 
this permit or the application of any provision of this permit to any 
circumstance is held Invalid, the application of such provision to 
other circumstances, and the remainder of this permit, shall not be 
affected thereby. 

10. Definitions 

The following definitions shall apply unless otherwise specified in 
this permit: 

a. "Daily Discharge" means the discharge of a pollutant measured 
during a calendar day or any 24-hour period that reasonably represents 
the calendar day for purposes of sampling. For pollutants with 
limitations expressed in terms of mass, the "daily discharge" is 
calculated as the total mass of the pollutant discharged over the 
sampling day. For pollutants with limitations expressed in other 
units of measurement, the "daily discharge" is calculated as the 
average measurement of the pollutant over the sampling day. "Daily 
discharge" determination of concentration made using a composite 
sample shall be the concentration of the composite sample. When 
grab samples are used, the "daily discharge" determination of 
concentration shall be the arithmetic average (weighted by flow 
value) of all samples collected during that sampling day. 

b. "Dally Average" (also known as monthly average) discharge 
limitation means the highest allowable average of "dally discharges" 
over a calendar month, calculated as the sum of all "daily discharges" 
measured during a calendar month divided by the number of "daily 
discharges" measured during that month. When the permit establishes 
daily average concentration effluent limitations or conditions, the 
daily average concentration means the arithmetic average (weighted 
by flow) of all "daily discharges" of concentration determined 
during the calendar month. 

c. "Daily Maximum" discharge limitation means the highest allowable 
"daily discharge" during the calendar month. 

d. The term "MGD" shall mean million gallons per day. 

e. The term "mg/l" shall mean milligrams per liter or parts per 
million (ppm). 

f. The term "ug/1" shall mean micrograms per liter or parts per 
billion (ppb). 
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SECTION B. OPERATION AND MAINTENANCE OF POLLUTION CONTROLS 

1. Proper Operation and Maintenance 

The permittee shall at all times properly operate and maintain all 
facilities and systems of treatment and control (and related appurtenances) 
which are Installed or used by the permittee to achieve compliance with 
the conditions of this permit. Propier operation and maintenance also 
Includes adequate laboratory controls and appropriate quality assurance 
procedures. This provision requires the operation of backup or auxiliary 
facilities or similar systems which are Installed by a permittee only 
when the operation is necessary to achieve compliance with the conditions 
of the permit. 

2. Need to Halt or Reduce not a Defense 

It shall not be a defense for a permittee in an enforcement action that 
it would have been necessary to halt or reduce the permitted activity 
in order to maintain compliance with the conditions of this permit. 

3. Duty to Mitigate 

The permittee shall take all reasonable steps to minimize or prevent 
any discharge in violation of this permit which has a reasonable likelihood 
of adversely affecting human health or the environment. 

4. Bypass of Treatment Facilities 

a. Definitions 

(1) "Bypass" means the intentional diversion of waste streams 
from any portion of a treatment facility. 

(2) "Severe property damage" means substantial physical damage 
to property, damage to the treatment facilities which 
causes them to become inoperable, or substantial and 
permanent loss of natural resources which can reasonably 
be expected to occur in the absence of a bypass. Severe 
property damage does not mean economic loss caused by delays 
in production. 

b. Bypass not exceeding limitations. The permittee may allow any 
bypass to occur which does not cause effluent limitations to be 
exceeded, but only if It also is for essential maintenance to 
assure efficient operation. These bypasses are not subject to 
the provisions of Part II.B.4.C and 4.d. 
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c. Notice 

(1) Anticipated bypass. If the permittee knows In advance 
of the need for a bypass, it shall submit prior notice, 
if possible at least ten days before the date of the 
bypass. 

(2) Unanticipated bypass. The permittee shall submit notice 
of an unanticipated bypass as required in Part II.D.6 
(24-hour notice). 

d. Prohibition of bypass 

(1) Bypass is prohibited, and the Director may take enforcement 
action against a permittee for bypass, unless: 

(a) Bypass was unavoidable to prevent loss of life, 
personal injury, or severe property damage; 

(b) There were no feasible alternatives to the bypass, 
such as the use of auxiliary treatment facilities, 
retention of untreated wastes, or maintenance during 
normal periods of equipment downtime. This condition 
is not satisfied if adequate back-up equipment should 
have been Installed in the exercise of reasonable 
engineering judgment to prevent a bypass which occured 
during normal periods of equipment downtime or preventive 
maintenance; and, 

(c) The permittee submitted notices as required by 
Part II.B.4.C. 

(2) The Director may approve an anticipated bypass, after 
considering its adverse effects, if the Director determines 
that it will meet the three conditions listed at Part II.B.4.d.(l). 

5. Upset Conditions 

a. Definition. "Upset" means an exceptional incident in which there 
is unintentional and temporary noncompliance with technology-based 
permit effluent limitations because of factors beyond the reasonable 
control of the permittee. An upset does not Include noncompliance 
to the extent caused by operational error. Improperly designed 
treatment facilities. Inadequate treatment facilities, lack of 
preventive maintenance, or careless or improper operation. 
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b. Effect of an upset. An upset constitutes an affirmative defense 
to an action brought for noncompliance with such technology-based 
permit effluent limitations if the requirements of Part II.B.5.C 
are met. No determination made during administrative review of 
claims that noncompliance was caused by upset, and before an 
action for noncompliance, is final administrative action subject 
to judicial review. 

c. Conditions necessary for a demonstration of upset. A permittee 
who wishes to establish the affirmative defense of upset shall 
demonstrate, through properly signed, contemporaneous operating 
logs, or other relevant evidence that: 

(1) An upset occurred and that the permittee can identify the 
cause(s) of the upset; 

(2) The permitted facility was at the time being properly 
operated; 

(3) The permittee submitted notice of the upset as required by 
Part II.D.6; and, 

(4) The permittee complied with any remedial measures required 
by Part II.B.3. 

d. Burden of proof. In any enforcement proceeding the permittee 
seeking to establish the occurrence of an upset has the burden 
of proof. 

6. Removed Substances 

Solids, sludges, filter backwash, or other pollutants removed in the 
course of treatment or control of wastewaters shall be disposed of in 
a manner such as to prevent any pollutant from such materials from 
entering navigable waters. 
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SECTION C. MONITORING AND RECORDS 

1. Representative Sampling 

Samples and measurements taken as required herein shall be representative 
of the volume and nature of the monitored discharge. All samples shall 
be taken at the monitoring points specified in this permit and, unless 
otherwise specified, before the effluent joins or is diluted by any 
other wastestream, body of water, or substance. Monitoring points 
shall not be changed without notification to and the approval of the 
Director. 

2. Flow Measurements 

Appropriate flow measurement devices and methods consistent with accepted 
scientific practices shall be selected and used to ensure the accuracy 
and reliability of measurements of the volume of monitored discharges. 
The devices shall be Installed, calibrated, and maintained to Insure 
that the accuracy of the measurements are consistent with the accepted 
capability of that type of device. Devices selected shall be capable 
of measuring flows with a maximum deviation of less than +̂  10% from 
true discharge rates throughout the range of expected discharge volumes. 
Guidance in selection, installation, calibration, and operation of 
acceptable flow measurement devices can be obtained from the following 
references: 

a. "A Guide to Methods and Standards for the Measurement of Water 
Flow", U.S. Department of Commerce, National Bureau of Standards, 
NBS Special Publication 421, May 1975, 97 pp. (Available from 
the U.S. Government Printing Office, Washington, D.C. 20402. 
Order by SD catalog No. 013.10:421). 

b. "Water Measurement Manual", U.S. Department of Interior, Bureau 
of Reclamation, Second Edition, Revised Reprint, 1974, 327 pp. 
(Available from the U.S. Government Printing Office, Washington, 
D.C. 20402. Order by Catalog No. 127.19/2:W29/2, Stock No. S/N 
24003-0027). 

c. "Flow Measurement In Open Channels and Closed Conduits", U.S. 
Department of Commerce, National Bureau of Standards, NBS 
Special Publication 484, October 1977, 982 pp. (Available in 
paper copy or microfiche from National Technical Information 
Service (NTIS), Springfield, VA 22151. Order by NTIS No. PB-273 
535/5ST). 

d. "NPDES Compliance Sampling Manual", U.S. Environmental Protection 
Agency, Office of Water Enforcement, Publication MCD-51, 1977, 140 pp. 
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(Available from the General Services Administration [8FFS], 
Centralized Mailing Lists Services, Building 41, Denver Federal 
Center, Denver, CO 80225). 

3, Monitoring Procedures 

Monitoring must be conducted according to test procedures approved 
under 40 CFR Part 136, unless other test procedures have been specified 
in th is permit. 

4, Penalties for Tampering 

The Clean Water Act provides that any person who fa l s i f i es , tampers 
with, or knowingly renders inaccurate, any monitoring device or method 
required to be maintained under th is permit sha l l , upon conviction, be 
punished by a f ine of not more than $10,000 per v io lat ion, or by 
imprisonment for not more than 6 months per v io lat ion, or by both, 

5, Reporting of Monitoring Results 

Monitoring results must be reported on a Discharge Monitoring Report 
(DMR) Form EPA No. 3320-1. Monitoring results obtained during the 
previous month shall be summarized and reported on a DMR form post-marked 
no later than the ^ ^ day of the month following the completed 
reporting period. The f i r s t report is due on . 
Duplicate copies of DMR's signed and cer t i f ied as required by Part 11.0,11 
and a l l other reports required by Part II.D (Reporting Requirements) 
shall be submitted to the Director and to the State ( i f l isted) at the 
following address(es): 

Director Program Manager 
Water Management Division (6W) furface Water Section 
U.S, Environmental Protection Agency ^ " ' " ^ ^ 1 " . ' ^ " ^ ^ puality Bureau 
Region VI » -̂  New Mexico Environntental 
Al l ied Bank Tower „ J'"P'°''^Sf;^ Division 
1445 Ross Avenue I'^r ^ ° ^ ^°° „ . „.,^^. ^^CQ 
Dallas, Texas 75202-2733 ^anta Fe, New Mexico 87504-0968 

6. Additional Monitoring by the Permittee 

I f the permittee monitors any pollutant more frequently than required 
by th is permit, using test procedures approved under 40 CFR Part 136 
or as specified in th is permit, the results of th is monitoring shall 
be included in the calculation and reporting of the data submitted in 
the DMR. Such increased monitoring frequency shall also be indicated 
on the DMR, 
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7. Averaging of Measurements 

Calculations for all limitations which require averaging of measurements 
shall utilize an arithmetic mean unless otherwise specified by the 
Director In the permit. 

8. Retention of Records 

The permittee shall retain records of all monitoring information, including 
all calibration and maintenance records and all original strip chart 
recordings for continuous monitoring instrumentation, copies of all 
reports required by this permit, and records of all data used to complete 
the application for this permit, for a period of at least 3 years from 
the date of the sample, measurement, report, or application. This 
period may be extended by request of the Director at any time. 

9. Record Contents 

Records of monitoring Information shall Include: 

a. The date, exact place, and time of sampling or measurements; 

b. The Individual(s) who performed the sampling or measurements; 

c. The date(s) analyses were performed; 

d. The Individual(s) who performed the analyses; 

e. The analytical techniques or methods used; and, 

f. The results of such analyses. 

10. Inspection and Entry 

The permittee shall allow the Director, or an authorized representative, 
upon the presentation of credentials and other documents as may be 
required by law, to: 

a. Enter upon the permittee's premises where a regulated facility 
or activity is located or conducted, or where records must be 
kept under the conditions of this permit; 

b. Have access to and copy, at reasonable times, any records that 
must be kept under the conditions of this permit; 

c. Inspect at reasonable times any facilities, equipment (including 
monitoring and control equipment), practices, or operations 
regulated or required under this permit; and, 

d. Sample or monitor at reasonable times, for the purposes of 
assuring permit compliance or as otherwise authorized by the 
Clean Water Act, any substances or parameters at any location. 



Page 10 of PART II 
Permit No. NM0022306 

SECTION D. REPORTING REQUIREMENTS 

1. Planned Changes 

The permittee shall give notice to the Director as soon as possible of 
any planned physical alterations or additions to the permitted facility. 
Notice Is required only when: 

a. The alteration or addition to a permitted facility may meet one 
of the criteria for determining whether a facility is a new 
source in 40 CFR Part 122.29(b) [48 FR 14153, April 1, 1983, as 
amended at 49 FR 38046, September 26, 1984]; or, 

b. The alteration or addition could significantly change the 
nature or Increase the quantity of pollutants discharged. This 
notification applies to pollutants which are subject neither to 
effluent limitations in the permit, nor to notification requirements 
under 40 CFR Part 122.42(a)(1) [48 FR 14153, April 1, 1983, as 
amended at 49 FR 38046, September 2 ^ 1984]. 

2. Anticipated Noncompliance 

The permittee shall give advance notice to the Director of any planned 
changes in the permitted facility or activity which may result in 
noncompliance with permit requirements. 

3. Transfers 

This permit is not transferable to any person except after notice to 
the Director. The Director may require modification or revocation and 
reissuance of the permit to change the name of the permittee and 
incorporate such other requirements as may be necessary under the 
Clean Water Act. 

4. Monitoring Reports 

Monitoring results shall be reported at the Intervals and in the form 
specified at Part II.C.5 (Monitoring), 

5. Compliance Schedules 

Reports of compliance or noncompliance with, or any progress reports 
on. Interim and final requirements contained in any compliance schedule 
of this permit shall be submitted no later than 14 days following each 
schedule date. Any reports of noncompliance shall Include the cause of 
noncompliance, any remedial actions taken, and the probability of 
meeting the next scheduled requirement. 
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6. Twenty-Four Hour Reporting 

The permittee shall report any noncompliance which may endanger health 
or the environment. Any information shall be provided orally within 
24 hours from the time the permittee becomes aware of the circumstances. 
A written submission shall also be provided within 5 days of the time 
the permittee becomes aware of the circumstances. The written submission 
shall contain a description of the noncompliance and its cause; the 
period of noncompliance, Including exact dates and times, and if the 
noncompliance has not been corrected, the anticipated time it is expected 
to continue; and steps taken or planned to reduce, eliminate, and 
prevent reoccurrence of the noncompliance. The Director may waive the 
written report on a case-by-case basis if the oral report has been 
received within 24 hours. 

The following shall be included as information which must be reported 
within 24 hours: 

a. Any unanticipated bypass which exceeds any effluent limitation 
in the permit; 

b. Any upset which exceeds any effluent limitation in the permit; and, 

c. Violation of a maximum daily discharge limitation for any of 
the pollutants listed by the Director in Part III of the permit 
to be reported within 24 hours. 

7. Other Noncompliance 

The permittee shall report all Instances of noncompliance not reported 
under Part II.0.4, 5, and 6 at the time monitoring reports are submitted. 
The reports shall contain the information listed at Part II.0.6. 

8. Changes in Discharges of Toxic Substances 

The permittee shall notify the Director as soon as it knows or has 
reason to believe: 

a. That any activity has occured or will occur which would result 
in the discharge, in a routine or frequent basis, of any toxic 
pollutant which is not limited in the permit, if that discharge 
will exceed the highest of the "notification levels" described 
in 40 CFR Part 122,42(a)(1) [48 FR 14153, April 1. 1983, as 
amended at 49 FR 38046, September 26, 1984], 

b. That any activity has occured or will occur which would result 
in any discharge, on a non-routine or Infrequent basis, of a 
toxic pollutant which is not limited in the permit, if that 
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discharge will exceed the highest of the "notification levels" 
described in 40 CFR Part 122.42(a)(2) [48 FR 14153, April 1, 
1983, as amended at 49 FR 38046, SeptemberT6. 1984). 

9. Duty to Provide Information 

The permittee shall furnish to the Director, within a reasonable time, 
any Information which the Director may request to determine whether 
cause exists for modifying, revoking and reissuing, or terminating this 
permit, or to determine compliance with this permit. The permittee 
shall also furnish to the Director, upon request, copies of records 
required to be kept by this permit. 

10. Duty to Reapply 

If the permittee wishes to continue an activity regulated by this 
permit after the expiration date of this permit, the permittee must 
apply for and obtain a new permit. The application shall be submitted 
at least 180 days before the expiration date of this permit. The 
Director may grant permission to submit an application less than 180 days 
-In advance but no later than the permit expiration date. Continuation 
of expiring permits shall be governed by regulations promulgated at 40 CFR 
Part 122.6 [48 FR̂  14153, April 1, 1983] and any subsequent amendments. 

11. Signatory Requirements 

All applications, reports, or information submitted to the Director 
shall be signed and certified. 

a. All permit applications shall be signed as follows: 

(1) For a corporation - by a responsible corporate officer. 
For the purpose of this section, a responsible corporate 
officer means: 

(a) A president, secretary, treasurer, or vice-president 
of the corporation In charge of a principal business 
function, or any other person who performs similar policy 
or decision making functions for the corporation; or, 

(b) The manager of one or more manufacturing, production, 
or operating facilities employing more than 250 persons or 
having gross annual sales or expenditures exceeding $25 
million (in second-quarter 1980 dollars), if authority to 
sign documents has been assigned or delegated to the 
manager in accordance with corporate procedures. 

(2) For a partnership or sole proprietorship - by a general 
partner or the proprietor, respectively. 
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(3) For a municipality. State, Federal, or other public agency -
by either a principal executive officer or ranking elected 
official. For purposes of this section, a principal 
executive officer of a Federal agency includes: 

(a) The chief executive officer of the agency, or 

(b) A senior executive officer having responsibility for 
the overall operations of a principal geographic unit of 
the agency. 

b. All reports required by the permit and other Information requested 
by the Director shall be signed by a person described above or 
by a duly authorized representative of that person. A person 
is a duly authorized representative only if: 

(1) The authorization is made in writing by a person described 
above; 

(2) The authorization specifies either an individual or a 
position having responsibility for the overall operation 
of the regulated facility or activity, such as the position 
of plant manager, operator of a well or a well field, 
superintendent, or position of equivalent responsibility, 
or an individual or position having overall responsibility 
for environmental matters for the company. A duly authorized 
representative may thus be either a named individual or 
any individual occupying a named position; and, 

(3) The written authorization is submitted to the Director. 

c. Certification. Any person signing a document under this section 
sliall make the following certification: 

"I certify under penalty of law that this document and all 
attachments were prepared under my direction or supervision in 
accordance with a system designed to assure that qualified 
personnel properly gather and evaluate the Information submitted. 
Based on my inquiry of the person or persons who manage the 
system, or those persons directly responsible for gathering the 
information, the information submitted is, to the best of my 
knowledge and belief, true, accurate, and complete, I am aware 
that there are significant penalties for submitting false 
information. Including the possibility of fine and Imprisonment 
for knowing violations," 
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12, Availability of Reports 

Except for data determined to be confidential under 40 CFR Part 2, all 
reports prepared in accordance with the terms of this permit shall be 
available for public inspection at the office of the Director, As 
required by the Clean Water Act, the name and address of any permit 
applicant or permittee, permit applications, permits, and effluent data 
shall not be considered confidential, 

13, Penalties for Falsification of Reports 

The Clean Water Act provides that any person who knowingly makes any 
false statement, representation, or certification in any record or 
other document submitted or required to be maintained under this permit. 
Including monitoring reports or reports of compliance or noncompliance 
shall, upon conviction, be punished by a fine of not more than $10,000 
per violation, or by imprisonment for not more than 6 months per violation, 
or by both. 
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PART III 
OTHER CONDITIONS 

A. The term "composite sample" means a sample consisting of a minimum 
of two grab samples of effluent collected not less than four hours apart 
over a normal eight hour operating day and combined proportional to flow 
or a sample continuously collected proportional to flow over a normal 
eight hour operating day. All such samples shall be typical and repre
sentative of effluent generated during the period since the last sample 
was collected. 

B. Analysis and reporting for Outfalls 001 and 002 shall be accomplished 
separately for each outfall. In addition, the permittee shall report the 
flow weighted average results for Outfalls 001 plus 002. Effluent limi
tations on weight of total molybdenum shall be the sum total for Outfalls 
001 and 002. For determination of compliance with other effluent limita
tions the following shall apply: 

1. Discharge from Outfall 001 shall be in compliance. 

2. A composite sample of discharges from Outfalls 001 and 002 
monitoring samples combined in flow weighted proportion shall 
be in compliance, except that concentration limits for molybdenum 
and manganese are suspended during periods of zero flow from 
Outfall 001. 

During periods when no flow occurs from Outfall 001, monthly 
average reporting of concentration for molybdenum and manganese 
shall be based on the average of all composite samples obtained 
in the month for Outfalls 001 and 002; and monthly maximum 
reporting of concentration for molybdenum and manganese shall 
be based on the maximum composite sample obtained in that month 
for Outfalls 001 and 002. In conjunction with the DMR for each 
month, the permittee shall report periods, if any, when no flow 
exists at Outfall 001. 

C. CHRONIC BIOMONITORING REQUIREMENTS 

a. The permittee shall test the effluent for toxicity in accordance with 
the provisions in this section. Such testing will determine if an appro
priately dilute effluent sample affects the survival and reproduction or 
growth of the appropriate test organism. The permittee shall initiate the 
following series of tests within 60 days of the effective date of this 
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permit to evaluate wastewater t o x i c i t y . A l l tes t organisms, procedures, 
and water qua l i t y assurance c r i t e r i o n used shal l be in accordance w i th 
the la tes t revis ion of "Short-Term Methods fo r Estimating the Chronic 
Toxic i ty of Ef f luents and Receiving Waters to Freshwater Organisms", 
EPA/600/4-85/014. The fo l lowing tes ts shal l be used: 

1) The permittee shal l conduct a 7-day Cerlodaphnia dubia 
survival and reproduction tes t (Method 1002,0), 

2) The permittee shal l conduct a 7-day fathead minnow (Pimephales 
promelas) la rva l survival and growth tes t (Method 1000.Oj^ 

b. A minimum of 5 d i lu t ions must be performed in addit ion to an appropriate 
con t ro l , using a minimum d i l u t i o n factor of 0 .3, Three d i l u t i ons consist ing 
of 100%, 31%, and 18% of the f i n a l e f f l uen t must be contained in the t es t 
ser ies. 

c. The samples shal l be col lected at a point fo l lowing the las t treatment 
u n i t . D i l u t i on water used in t o x i c i t y tes ts w i l l be receiv ing stream 
water col lected at a point upstream of the discharge. I f receiving water 
i s unsat isfactory as a resul t of pre-ex is t ing in-stream t o x i c i t y (greater 
than 20% mor ta l i ty in the con t ro l ) , the permittee must subst i tu te recon
s t i t u ted d i l u t i o n water, with hardness and a l k a l i n i t y s imi la r to that 
of the receiving stream water. The permittee shal l also report to EPA 
the t o x i c i t y of the upstream receiving water. 

d . Flow-weighted 24-hour composite samples representative of dry weather 
flows during normal operation w i l l be co l lec ted from Out fa l ls 001 and 002. 
These composites shal l be combined in proport ion to the average f low from 
each ou t f a l l for the day the sample was co l l ec ted . The t o x i c i t y tes ts 
shal l be performed on the flow-weighted composite of o u t f a l l samples. 

e. The t o x i c i t y tests speci f ied in paragraphs (a) and (b) above sha l l 
be conducted once per month. The permittee shal l prepare a f u l l report of 
the resul ts according t o EPA/600/4-85/014, Section 10, Report Preparation. 
This f u l l report need not be submitted unless requested and shal l be 
retained fo l lowing the provisions of Part I I .C .8 of t h i s permit . 

f . The permittee sha l l submit the t o x i c i t y t e s t i n g information contained 
in Table 1 of t h i s permit to EPA along wi th the Discharge Monitoring Report 
(DMR) submitted for the end of the repor t ing period fo l lowing the t o x i c i t y 
t e s t , 

g. Should no t o x i c i t y occur w i t h i n the f i r s t year of t o x i c i t y t e s t i n g , 
in accordance with paragraph (h) below, for both species tes ted at the 
e f f luen t d i l u t i o n equivalent to 1/2 of low flow (31%), the permittee 
shal l c e r t i f y t h i s information i n w r i t i ng to EPA Region VI and these 
biomonitoring requirements shal l expire. 
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h. For the purpose of th is biomonitoring requirement, chronic tox ic i ty 
is defined as a s ta t is t i ca l l y signif icant difference at the 95% confidence 
level between the survival and growth or reproduction in the appropriate 
test organism exposed to the control and to an effluent d i lu t ion . 

i . This permit shall be reopened to require further monitoring studies 
and/or effluent l imi ts i f biomonitoring data show actual or potential 
ambient tox ic i ty to be the result of the permittee's discharge to the 
receiving stream. Modification or revocation of the permit is subject 
to the provisions of 40 CFR Part 122,62, Accelerated or intensif ied 
tox ic i ty testing may be required in accordance with Section 308 of the 
Clean Water Act, 
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TABLE 1 

BIOMONITORING REPORTING 

CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION TEST 

Permittee: 
NPDES No,: 

Composite collected 

Test initiated: 

FROM: 
TO: ; 

_ am/pm 

am/pm 
am/pm 

date 
date 

date 

Dilution water used: | | Receiving water | | Reconstituted water 

NUMBER OF YOUNG PRODUCED PER FEMALE (3 7 DAYS 

Percent effluent (%) 

% at % at 1/2 
1 ow f 1 ow 1 ow f 1 ow 

REP 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

0% 1% 3% 10% 30% 100% % % 
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TABLE 1 (Continued) 

BIOMONITORING REPORTING 

CERIODAPHNIA DUBIA SURVIVAL AND REPRODUCTION TEST 

Permittee: 
NPDES No,: 

PERCENT SURVIVAL 

Percent effluent (%) 

% at % at 1/2 
Time of 
Reading 

24h 

48h 

7-day 

0% 1% 3% 10% 30% 100% 
low flow 

% 
1 ow f l ow 

% 

1 , Fisher 's Exact Test: 

Is the mean survival at 7 days s i g n i f i c a n t l y d i f f e ren t (p=0,05) than 
the control surv ival for the % ef f luent corresponding t o : 

a . . LOW FLOW: 
b. 1/2 LOW FLOW: 

YES 
YES 

NO 
NO 

2. Dunnett's Procedure or S tee l ' s Many-One Rank Test as appropriate: 

Is the mean number of young produced per female s i g n i f i c a n t l y d i f f e ren t 
(p=0.05) than the con t ro l ' s number of young per female for the % e f f luen t 
corresponding t o : 

a, LOW FLOW: 
b, 1/2 LOW FLOW: 

YES 
YES 

NO 
NO 

3, Enter percent e f f luent corresponding to each NOEL below and c i r c l e 
lowest number: 

a, NOEL survival = 
b, NOEL reproduction = 

% effluent 
% effluent 

4, If you answered NO to l.a, and 2,a,, enter [N]; otherwise enter [Y]: 

5, Enter response to item 4 on DM^ Form, Parameter No, TCP3B, 

6, If you answered NO to l.b, ^nd^ 2,b,, enter [N]; otherwise enter [Y]: 

7, Enter response to item 6 on DMR Form, Parameter No, TDP3B, 
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TABLE 1 (Continued) 

BIOMONITORING REPORTING 

FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL TEST 
(Pimephales promelas) 

Permittee: 
NPDES No.: 

Composite collected 

Test initiated: 

FROM: 
TO: ; 

_ am/pm 

am/pm 
am/pm 

date 
date 

date 

Di lu t i on water used: | | Receiving water | | Reconstituted water 

DATA TABLE FOR GROWTH OF FATHEAD MINNOWS 

Ef f luent 
Cone. (%) 

Average Dry Weight 
i n mil l igrams i n 
rep l ica te chambers 

MEAN 
DRY 
WEIGHT 

0% 

1% 

3% 

10% 

30% 

100% 

Low 

1/2 

Flow % 

Low Flow % 

A B C D mg CV%* 

* coe f f i c i en t of va r ia t ion = standard deviat ion x 100/mean 

1 , Dunnett's Procedure: 

Is the mean dry weight (growth) at 7 days e f f luent s i g n i f i c a n t l y 
d i f fe ren t (p=0,05) than the c o n t r o l ' s dry weight (growth) for the 
% e f f luent corresponding t o : 

a. LOW FLOW: 
b, 1/2 LOW FLOW: 

YES 
YES 

NO 
NO 
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Permittee: 
NPDES No,: 

TABLE 1 (Continued) 

BIOMONITORING REPORTING 

FATHEAD MINNOW LARVAE GROWTH AND SURVIVAL TEST 
(Pimephales promelas) 

DATA TABLE FOR FATHEAD MINNOW SURVIVAL 

Effluent 
Cone, (%) 

Percent Survival 
in replicate 
chambers 

MEAN PERCENT 
SURVIVAL 

0% 

1% 

3% 

10% 

30% 

100% 

Low Flow % 

1/2 Low Flow % 

A B C D 24h 48h 7-day CV%^ 

* coe f f i c i en t of var ia t ion = standard deviat ion x 100/mean 

2, Dunnett's Procedure or Stee l 's Many-One Rank Test as appropriate: 

Is the mean survival at 7 days s i gn i f i can t l y d i f f e r e n t (p=0,05) than 
the contro l surv iva l for the % ef f luent corresponding t o : 

a. LOW FLOW: 
b, 1/2 LOW FLOW: 

YES 
YES 

NO 
NO 

3, Enter percent effluent corresponding to each NOEL below and circle 
lowest number: 

a, NOEL survival = 
b. NOEL growth = 

% e f f luen t 
% e f f luent 

4 , I f you answered NO to l , a , and 2 , a , , enter [N ] ; otherwise enter [ Y ] : 

5, Enter response to item 4 on DMR Form, Parameter No. TCP6C, 

6, I f you answered NO to l , b , and. 2 , b , , enter [ N ] ; otherwise enter [ Y ] : 

7, Enter response to item 6 on DMR Form, Parameter No, TDP6C, 
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D. The Molycorp thiocyanate co lor imet r ic method is approved for the 
analysis of molybdenum unless subsequently determined to be inappropriate 
by the NMEID or EPA, 

E, As soon as pract icable a f te r the a r r i va l of Molycorp's environmental 
s t a f f at the s i t e of a t a i l i n g s s p i l l that reaches the Red River, but no 
l a t e r than two (2) hours a f te r a r r i va l at the s i t e , water qua l i t y sampling 
shal l commence. Samples shal l be taken at three s i t e s : 

(1) Approximately 100 feet above the point where t a i l i n g s 
enter the r i v e r ; 

(2) Approximately 100 feet below the point where t a i l i n g s 
enter the r i v e r ; and 

(3) Approximately one-half mile below the point where 
t a i l i n g s enter the r i v e r . 

A l l samples shal l be properly preserved and analyzed f o r : 

Chemical Oxygen Demand (COD) 
Total Suspended Solids (TSS) 
Cyanide (CN) 
Total Iron (Fe) 
Manganese, Dissolved (Mn) 
Total Molybdenum (Mo) 
pH -
Temperature 
Conductivity 
Total Zinc (Zn) 

The results of the analyses shall be submitted to the United States 
Environmental Protection Agency and the New Mexico Environmental Improve
ment Division within 30 days following a tailings spill. 

Consistent with the procedures described in the Preventative Main
tenance and Surveillance Plan and Contingency Action and Reporting Plans 
(June 1975), a written report containing the following Information will be 
sent to the U,S, EPA and NMEID within ten (10) days following any spill: 

(1) Date of spill. 

(2) Time when the spill was observed and time when tailings flow 
into the river was stopped. 
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(3) Location (pipe or coupling number), 

(4) Estimated amount of tailings that entered the river. 

(5) Sketch and dimension of size of hole or failure that caused 
the spill, 

(6) Position of failure in the pipe or coupling, 

(7) Copy of the latest computer printout covering the pipe or 
coupling which failed, 

(8) Comments, if required for clarification. 
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SECTION IV 

RESULTS OF BIOLOGICAL TOXICITY TESTING OF 

OUTFALL 002., THE RED RIVER & WEST DIVERSION CHANNEL 



Assessment of Acute Toxicity of 002 
Daphnia Magna -

September 1985 



ANALYTICAL BIO-CHEMtSTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane. Columbia, MO 65202 
(314) 474-3579 • Telex 821 814 • Answer Back(ABCLAB UD) 
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SUMMARY 

The acute toxicity of 91185-002 to Daphnia magna was assessed for 
U.S. EPA Region 6 NPDES permit requirements using the methods outlined 
by the Committee on Methods for Toxicity Tests with Aquatic Organisms. 
Water quality parameters of temperature, dissolved oxygen, conductivity, 
hardness and pH were measured on receipt of the sample and were within 
acceptable limits. 

The results of the 24-hour static Daphnia magna toxicity screen 
indicated that the mortality was <20% for 91185-002. In fact, no 
mortality was observed after the 24-hour exposure period. Therefore, a 
definitive 48 hour static acute study was not required. All reported 
values were based upon nominal concentrations. 

The no effect level observed for 91185-002 was 100% of effluent 
after 24 hours, which was based on the lack of mortality and abnormal 
effects. 
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INTRODUCTION 

This static bioassay was performed by the Aquatic Toxicology 
Division of Analytical Bio-Chemistry Laboratories, Inc., Columbia, 
Missouri, for Molycorp, Inc. from September 12 to September 13, 1985. 
The purpose of this test was to assess toxicity of a 100% solution of 
91185-002 to Daphnia magna. The assessment was designed to meet the 
NPDES permit process in U.S. EPA Region 6 (1) requiring biomonitoring of 
industrial discharges. The screen test was conducted following the 
procedures outlined in ABC protocol #8301, as approved by Mr. John 
Stribling, Molycorp, Inc. 

METHODS AND MATERIALS 

The procedures applied for the 24-hour toxicity screen were basi
cally those described in Methods for Measuring the Acute Toxicity of 
Effluents to Aquatic Organisms (2), Methods for Acute Toxicity Tests 
with Fish, Macroinvertebrates, and Amphibians (3), Standard Practice for 
Conducting Acute Toxicity Tests with Fishes, Macroinvertebrates, and 
Amphibians (4), Proposed Standard Practice for Conducting Acute Toxicity 
Test on Aqueous Effluents with Fishes, Macroinvertebrates and Amphibians 
(5), and Standard Methods for the Examination of Water and Wastewater 
(6). The test lot of Daphnia magna were obtained from an in-house 
culture at ABC. The taxonomic key presented by Pennak (7) was used to 
identify to species the test daphnids. All test daphnids were held in a 
controlled temperature area at 20 ±2*0. -The lighting was 50-70 foot-
candles on a 16 hour daylight photoperiod. During the holding period, 
they received a suspension of algae (Selenastrum capricornutum) supple
mented with a blended fish food/cerophyl suspension at least eveiry 3 
days. First-instar daphnids (<24-hours old) were selected for testing 
and were not fed during the test. 

The static daphnid bioassay was conducted in 250 ml glass beakers 
containing 200 ml of sample and/or ABC well water. The ABC well water 
control contained water with chemical characteristics listed in Table 1. 
These vessels were kept at 20 (±2.0) **C in a temperature controlled 
area. The lighting was maintained at 50-70 footcandles on a 16 hour 
daylight photoperiod. 

A 24-hour screen test, composed of duplicate 100% effluent was 
performed to estimate the toxicity of the effluent. Also included was a 
duplicate ABC well water control. A five-six concentration static acute 
toxicity study would be performed if ^20% mortality was observed after 
24 hours in the'screen test. 

The 91185-002 was received on September 12j 1985 as a clear liquid 
and was received at S^C. The sample was allowed to warm to test 
temperature before addition of Daphnia. 
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RESULTS 

After 24 hours, the results indicated that the mortality of Daphnia 
magna to 91185-002 was <20%. The no-effect concentration based on the 
lack of mortality and abnormal effects was 100%. No abnormal effects, 
such as mortality, surfacing, and daphnids lying on the bottom were 
observed after 24 hours. Since mortality was not ^20% after 24 hours in 
the screen test, a definitive study was not required per biomonitoring 
guideslines established for U.S. EPA Region 6. 

Table 2 presents the water quality parameters measured on sample 
receipt. Hardness, alkalinity (as CaCOs) and conductivity for the 
91185-002 sample were 946, 182 mg/l and 1400 pmhos, respectively. 
Dissolved oxygen and pH for this sample were 11.4 mg/l and 7.3, respec
tively, and were considered adequate for testing (3). 

The study was conducted following the intent of the Good Laboratory 
Practice Regulations (8) and the final report was reviewed by Analytical 
Bio-Chemistry Laboratories' Quality Assurance Unit. All original raw 
data was provided to Molycorp, Inc. with a copy retained at Analytical 
Bio-Chemistry Laboratories. 
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TABLE 1: Chemical Characteristics of Well Water Used 
by ABC's Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

pH 

Hardness (CaCOa) 

Alkalinity (CaCOa) 

Conductivity 

NO3-N 

NO3-NO2-N 

PO4-P 

Aluminum 

Arsenic 

Cadmiiun 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Concentration 

15-20*>Ĉ  

9.2-10.1 ppm^ 

7.8-8.3^ 

225-275 ppm^ 

325-375 ppm^ 

700 pmhos/cm 

0.74 ppm 

0.74 ppm 

<0.10 ppm 

<20 ppb 

<0.2 ppb 

<2 ppb 

<3 ppb 

<4 ppb 

<3 ppb 

12 ppb 

<5 ppb 

<0.5 ppb 

<15 ppb 

<5 ppb 

11 ppb 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

After aeration. 

Represents seasonal variation, with the monthly 
range not exceeding 10%. 

*"Less than minimum detectable limits,. , ; 
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TABLE 2 

Water Quality Measurements During the Acute Toxicity 
Screen Test of 91185-002 to Daphnia magna 

ABC Well 

Water 

0 hr. 

20 

8.0 

8.2 

750 

24 hr. 

20 

8.2 

8.3 

750 ' 

100% 91185-002 

_ a 
Temperature 

Dissolved Oxygen 

Conductivity 

Hardness 

Alkalinity 

Temperature °C - Monitored with a mercury thermometer. 

Dissolved oxygen concentrations (mg/l) - Dissolved Oxygen System (YSI 
Model 54). Saturation at 20''C is 9.2 rag/1. . 

pH - pH Probe (Corning Model 476182) used with a Corning Model 125 pH 
and mV meter. 

On Receipt 

5 

11.4 

7.3 

1400 

946 

182 

0 hr. 

20 

10.3 

7.3 

1500 

— 

__ 

24 hr. 

20 

9.1 

7.8 

1550 

— 

». 

c 

"^Conductivity (pMHOS) - Conductivity Meter (YSI Model 33) 

e Hardness and alkalinity (mg/l as CaCOg) - HACH Model AL-DT and HAC-DT. 
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QUALITY ASSURANCE STATEMENT 

Quality Assurance Statement for final report #33795 entitled, "Acute 
Toxicity of 91185-002 to Daphnia magna," for John Stribling, Molycorp, 
Inc., Questa, New Mexico. 

In accordance with ABC Laboratories intent that all studies con
ducted at our facilities are designed and function in conformance with 
Good Laboratory Practice regulations and the protocols for individual 
laboratory studies, an inspection of the final report for 91185-002 was 
conducted and found to be in acceptable form by a member of our Quality 
Assurance Unit. A final inspection of all data and records on 
September 25, 1985- indicates that the report submitted to you is an 
accurate reflection of the • study as it was conducted by ABC 
Laboratories. 

Should you have any questions relating to the information provided 
in this statement or the function of our Quality Assurance Unit, please 
contact the QA Unit at your convenience. 

Kathy %hdholt Date 
Quality" Assurance Officer 
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STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC report #33795 entitled, "Acute 
Toxicity of 91185-002 to Daphnia magna," for John Stribling, Molycorp 
Inc., Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all aquatic toxi
city tests conducted by our facility follow good laboratory practices, 
ABC's study director for the above test herein confirms that the study 
was conducted in compliance with the U.S. E.P.A. Good Laboratory 
Practice Standard; Toxic Substances Control (40 CFR 792). 

All original raw data were sent to Molycorp, Inc., with a copy 
retained at Analytical Bio-Chemistry Laboratories. 

î̂ '̂ -̂  (?^). ^-u--^s 
Alan D. Forbi^ y Date 
ABC Study Director 

33795-8 



APPENDIX - RAW DATA 

NOTE: Some of the records which appear in this raw data appendix have 
been provided as photocopies of original records on file at ABC. 
This has been done by necessity for certain data which are used 
conunonly in several studies at ABC. Such records include refer
ence toxicity test data, standard solution preparations, organism 
culture logs, and well water chemical, screen results. 

STUDY#0331<15 pg-OOO qof 0 0 3 2 



1 ,. J«.W.>.. 

EFFLUENT TOXICITY TEST 
MORTALITY AND. BEHAVIORAL OBSERVATIONS 

[Effluent C^'r/^^c^ \ 

pes igna tion: <7 N'3?3'- cr Z-
Industry: A I C U \ ^ < : C P - P 

Study No.: 3 ^ 7 1 ^ 

ABC Study 
pirector: //- fcP-^'^"^ 

Lab Form No,: 91' 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Columbia, Missouri 65205 

In^relini. B^Definitive Test Species: 1 -̂A\̂ <\V<C\, (Lot ^ ts-n-i) 

Date Initiated: '^~/X-'%'S Test Terminated: ^ / / s M s r 
Dilution Water: /^c.me No,/Vessel: /Q Vessel Size: 

Effluent 
Cone, (%) 1 

Control i\ 

e> 
1 (OC A 1 
1 \̂ 

Observer 

Date 

24 hours | 
Dead 
o 
0 
C 
o • 

Obs. 

A/ 

fJ 
fJ 

fJ 

^^ y i 

4 8 hours 
DeadI Obs. 1 

-

1 • 
1 " 

72 hours 
' Dead 

1 

Obs, 

1 

ol-^^^Ji 

96 hours | 
Deadl 

1 

Obs, 

* 

1 
1 Remarks: N = Normal; LOE = Loss of Equilibrium; | 

SUR = Surfacing 

Prepared By: ^ L ^ J T / / ^ ^ ^ ' ^ ^ ' ^ Date; ^ / V ^ $ -

Checked Bv: " / t ^ ^ ^ O .^^J-h Date: 9//d/i^— 

STUDY* 0 3 3 1 9 5 P & 0 0 l 0 o f 0 0 3 2 



WATER QUALITY FOR EFFLUENT SAMPLES 

Test Material: '^ 11 U S - CO "Z. 

Study No.: 3 . ^ 7 ^ S 

Protocol No.: 1}:̂ C 1 

ABC Study Director: . /J . P o i t ^ i ^ 

< 
Concentration 

Afcc 

IOO 

Dissolved, oxyge 

'̂pH-pH Probe (Co 

•̂  100% 
Effluent on 
Receipt 

1 

9//A/35 DAYO b ^ 

Temp 
"C 

«?0 

^ 0 

n cone 

rhlng 

Temp 

•c 
5" 

D.O.* 
mg/l 

9.0 

[ 0 . - ^ 

entrati 

Model 4 

D.O. 
mg/l 

//w 

PH^ 

^.Z. 

73 

ons -

76182 

pH 

7.3 

Cond. 
uMhos 

750 

/Soo 

Dissol\ 

) used V 

Cond. 
uMhos 

Hoo 

Prepared By: ^/A'ty7/'4 X7/^<K^'Z- Dat 

Checked By: A -• ̂ ^1 ̂-^ 
^ 

Dat 

7//3/g5 DAY/ 0 ^ 

Temp 

•c 
:io 
- i ^ 

red Ox 

dth C 

Hard 
mg/l 

7V6 

D.O. 
mg/l 

gf.Z 

^7/ 

ygen P 

orning 

Alk. 
mg/l 

/Jf.2. 

pH 

3.5 

7.8 

robe 

Mode 

/ ^ 

Cond. 
pMhos 

75-0 

155-0 

Lab Form No.: 28b 

Analytical Blo-Chemlstry Labs. 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, Missouri 65205 

DAY 

Temp 
"C 

D.O. 
mg/l 

pH 
Cond. 
pMhos 

(YSI Dissolved Oxygen System 1 

1 125 pH and mV meter. 

^ . Date Int. 

s 

e: <J'//.zh.'T 
e: 9 / /C^ 'Ss~ 

Remarks: 

7-/2-'iS h & 

DAY 

Temp 

•c 
D.O. 
mg/l pH 

todel 54). 



PREPARATION OF EFFLUENT CONCENTRATIONS (volume/volume) 

Effluent 
Designation: 

Industry: Alcj^\lcc/L'f* 

ffl<iS'Cr:rL 
Lab Form N o . : 94 

S t u d y No. 3 3 7 9 ' S ' 

ABC S t u d y 
D i r e c t o r : A • f c ^ i h / ^ 

A n a l y t i c a l B i o - C h e m i s t r y Labs 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC L a n e ; P . O . Box 1097 
C o l u m b i a , MO 65205 

. [^PRELIMINARY (3^DEFINITIVE 

• ABC Recon . W a t e r 

D i l u t i o n W a t e r T y p e : 

• ABC W e l l W a t e r 

• E f f l u e n t R e c e i v i n g W a t e r B o t h e r /i/̂ :>/JG:. 

Sample No. A l i q u o t Volume 
(ml) 

D i l u t i o n Volume 
(ml) 

F i n a l Cone. 
(%) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

.P^C /CO 

J2CO ^fjC £ c ^ r a £ i . 

R e m a r k s : 

P r e p a r e d Byj 

Checked By: 

'//t^yr^A yO/ • ^ v ^ - r ^ / / 

d c ^ ^ 9-̂ )1̂  ^ 
t ' i -

S t u d y D i r e c t o r ; . , ^> . 5^. <?yi^ 

D a t e ^ 

_Datej_ 

D a t e : 

'rffz.h-— 
fA/^i-
^ / ^ ^ / ^ - ^ -
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I 
^ 

INVERTEBRATE CULTURE RECORD 

Species : DtfLpVv^\g. r̂-̂ x̂̂ s \r^ 

Lot No. : "^6 - B - ^ ^ -

Date I n i t i a t e d : . ' K J T ^ ^ l ^ ^ 

Lab Form No; 52 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane, P. 0. Box 1097 
Columbia, MO 65205 

Date 

/r^ 
^ ^ / 2*7 

?-3l 
7- ^ 
TA 

^ 

r-^ 
V/^ 
^ / fl 

!/i 
=*/ (Z -

^ 

i Ar 

No. 
Adul t 
A l ive 

^ 5 

as 
L 

Zl 

J i i 

X\ 

\X 

Instar 
Present 

^'~bo 

2S 
^ 5 

• ^ 

j loe^ 

%0O 

^ ^ 0 

Seo 

/T£>0 

;3.0Q 

'6c30 

"This 

Fed & 
Changed 

t X 

The cirlglnal documeni 

ay ̂ 2 ; ^ 

Prepa red by; J J T ^ V ^ - ^ ^ ^ 

Checked b y : A^/:<^^r ^^-^-^i 

Study 
I . D . 

3 ? 7 t / -

5 3 7-7?-- -^c) 

s an exact copy of 

c M c £ ^ ^ ^ ^ ~ ^ ^ ^ 

Comments 

2 . vH..f fv\. ' t<4g\/^ri:4j<i 

/ / ''/• 

n 

^z-

He 

i < 

/ t ^ ' 

Obs, 
By: 

0. 
u, 

^//-s 

/ / / / 3 

2)3. 

ti& 
<J4 v^ 

b^ 
bB r j 

bl5 

b ^ 

1̂3 
£C 

.Date:_2^/2a::^SXl 

Date ; ^ / / L - M - T 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

® 
Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

ABC Lab 

Sample . 

NO3-

NO^-

PO^-

Al 

Co 

Fe 

As 

Cd 

Cr 

Cu 

Pb 

Hg 

Ni 

Ag 

Zn 

-N 

-NÔ -

-P 

No. 

L.D. 

-N 

Water Analysis Results 

33102 

ABC Aquatic Lab Well Water 

'-V 

• ' ^' 

• 

0.74 mg/l 

0.74 mg/l 

<0.10 mg/l 

<20 Mg/l 

<4 vg/1 

12 pg/1 

<0.2 pg/1 

<2 wg/l 

<3 pg/1 

<3 yg/1 

<5 yg/1 

<0.5 Mg/l 

<15 Mg/l 

<5 Mg/l 

11 yg/1 

<Indicate5 less than, if present at all. 

.^a.:&c.c 
Del A. Koch 
Chemist III' ' • 

Please note that the original data for the analysis reported 
in this table are in ABC's archives. 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES. INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

Analysis of Aquatic Lab Well Water for Organophosphates 

ABC Lab No. 

33103 

Customer I.D. 

Aquatic Lab Well Water 

"̂  

Compound 

Diazlnon 

Methyl Parathion 

Malathion 

Ethyl Parathion 

ppb 

<0.10 

<0.10 

. <0.10 

<0.10 

Randy Aylin/̂  " / ) P i / 7 
Chemist I^^ 1/ " ^ 

Please note that the original data for the analysis reported in this 
table are in ABC's archives. 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314)474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

Sample Date; April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

Analysis of Aquatic Lab Well Water for Nonionic 
Chlorinated Hydrocarbon Residue 

ABC Lab No. 33103 

Customer I.D. 

Compound 

aBHC 

Lindane 
Heptachlor 
Heptachlor Epoxide 
yChlordane 
aChlordane 
Aldrin 
Dieldrin 
p,p'-DDE 
o,p'-DDT 
p,p'-DDD 
p,p'-DDT 
Endrin 
Methoxychlor 
Toxaphene 
Aroclor 1242 
Aroclor 1016 
Aroclor 1254 
Aroclor 1260 
HCB 
Mlrex 

ABC Aquatic Lab Well Water 

ppb 

<0.01 
<0.01 

f <0.01 
<0.02 
<0.02 
<0.02 
<0.01 
<0.03 
<0.03 
<0.05 
<0.05 
<0.05 
<0.05 
<0.20 
<0.50 
<0.40 
<0.4b 
<0.40 
<0.40 
<0.01 
<0.10 

<lndlcates less than, if present at all. 

Randy Ayli 
Chemist I 

Please note that the. original data for the analysis reported 
in this table ar6 in ABC's archives. 
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DEFINITIVE CONCENTRATION NOTIFICATION 

Firm; /j.j,^, M / ^ A ^ P JAJC, 

Address: 

City/State/Zip; q ^ ^ r A A'/l-1 
?hone: ( ) 

Lab Form N o . : 186 
A n a l y t i c a l Bib-Chemis t ry LabJi 
Aqua t i c Toxicology D i v i s i o n 
7200 ABC Lane , P.O. Box 1097 
Columbia, MO 65202 

S p o n s o r ' s Study D i r e c t o r : /^/x?. "JC/Z/J ^r/^/S^/^VC* 

Person notified: same(*^ Other: 

Date of Notification: n//(:f^S 

Notification of preliminary testing results with the 

following definitive test levels agreed upon: 

Test Material 

t \ i J fAt .L 

ABC # 
% 

Tes t Spec i e s T e s t Cone, (m^?^) 

/ox 

6/= A/B r^-Y ̂ A. ^£^ /e 'Aj ^ ^ y S C / ! . ^ £ , A J ilOTyy 

i f i e d By: yp^^^ '^ i i^ 4!S/^^i^'}^^ly2- Date; fA^A^ 
l y 

N o t i j 

STUDY# 0 3 3 1 9 5 Pg.OOI l o f 0 03 2 



MOLYCORP., INC. 

QUESTA DIVISION 

This sheet represents a chain of custody for effluent samples 

collected at O u ' T ^ / ^ y ^ P P 0 < ^ ̂  ; , 

located in Taos County, Questa, 13ew Mexico on 7 - ^ / y ^ ^ J ^ 

Sample bottles were prepared by Molycorp employees in accordance 

v;ith guidance set forth by the U.S. Environmental Protection Agency 

for the existing program permit. Sampling procedures were also 

followed in accordance with permit requirements. 

Samp3e(s) Identification: ^//S-^ <i:'<r:>^ 

Samole (s) collected at; / ' ^P^^^ >» /-^^ / -<̂ <̂ *- -̂ ^ 

By: : ^ 
^^^^nvironmental Technician 

SIUDy# 0 3 3 1 9 5 P g . 0 0 l 8 o f 0 0 3 2 



S a m p l e ( s ) h a n d e d o v e r t o c a r r i e r by M o l y c o r p e m p l o y e e : 

DATE: . 

TIME: 

CARRIER: 

EMPLOYER: 

MCLYCORP PERSONNEL: 

A l l - ' f)/ '/^uuCS Pf> 

^ 

S a m p l e ( s ) d e l i v e r e d t o ABC Lab f o r a n a l y s i s , P l e a s e s i g n and 

d a t e t h i s l e t t e r upon r e c e i p t o f s a m p l e ( s } . 

Sample r e c e i v e d by. ABC L a b o r a t o r i e s I n c . 
7200 ABC Lane 
P . O . Box 1097 
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f o r t h e f o l l o w i n g a n a l y s e s . T o x i c i t y t e s t i n g 

R e c e i v e d b y : h / i U / h Si' ' /<-O^S*^ 

D a t e . 

ABC L a b o r a t o r i e s I n c . 

P l e a s e r e t u r n t h i s l e t t e r w i t h t h e a n a l y t i c a l r e s u l t s , s i g n e d and 

d a t e d b e l o w . 

A/A^y^-f jQi< 
ABC L a b o r a t o r / L e s I n e 

'yf t - y^-A^r 
D a t e 
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1.0 INTRODUCTION 

The use of bioassays in the identification and control of 
industrial effluents is rapidly increasing. Indeed, aquatic 
toxicity tests are presently being incorporated into the NPDES 
guidelines of the Federal Clean Water Act (1). To assist industry 
in meeting requirements set forth by legislation and regulatory 
agencies. Analytical Bio-Chemistry Laboratories, Inc. offers a 
complete range of aquatic bioassay tests of industrial effluents. 

As part of the NPDES permit process in U.S. EPA Region 6, a 
biomonitoring requirement has been imposed for certain permit 
holders in that area. Discharges subject to the new regulations in 
Region 6 (Texas, New Mexico, Oklahoma, Arkansas and Louisiana) will 
be required to submit aquatic toxicity data on their, effluents to 
EPA on a periodic basis. 

This ABC protocol discusses the biomonitoring guidelines in 
Region 6 and describes ABC's technical approach to assist industry 
in complying with these regulations. 

2.0 OBJECTIVES 

The primary objective of the toxicity test described herein is 
to evaluate the acute toxicity of an effluent to freshwater or 
marine invertebrates under static conditions. The species selected 
for this testing include Daphnia magna (freshwater effluent, <5 ppt 
salinity) and Mysidopsis bahia (saltwater effluent, ^5 ppt salin
ity). The effluent will first be tested on a 100% effluent screen 
basis. If the screen results in ^20% mortality of test organisms, 
a 48-hour, five concentration LC50 test will be conducted. An LC50 
is the approximate concentration (percent) of test effluent that 
produces 50 percent mortality of test organisms after prescribed 
intervals (24 and 48 hours). 

3.0 TESTING FACILITY 

The study will be conducted by the Aquatic Toxicology Division 
of Analytical Bio-Chemistry Laboratories, Inc., 7200 East ABC Lane, 
P. 0. Box 1097, Columbia, Missouri 65205 (314-474-8579). 

4.0 REGION 6 BIOMONITORING REQUIREMENT 

The following biomonitoring requirement is now being included 
in the NPD&S permit process for many major industrial discharges in 
EPA Region 6. The permit language given here was that presented by 
the U.S. EPA at a regional workshop on the matter (2): 

The permittee shall determine if the effluent from this 
outfall is lethal to twenty (20) .percent; or greater of 
the culture of test organisms by use of the "Range-
Finding Screening Test," set out in "Methods for Meas
uring the Acute Toxicity of Effluents to Aquatic 
Organisms," EPA-600/4-78-012 (Rev. July, 1978) (3). 

STUOY# 0 3 3 1 9 5 P & 0 0 2 l o f 0 0 3 2 



#8301-2 

Organisms for this test shall be Daphnia sp. if the 
effluent is less than five (5) parts per thousand 
salinity or Mysid sp. if the effluent is greater than 
five (5) parts per thousand salinity. This screening 
test will be conducted within sixty (60) days of effec
tiveness of the biomonitoring requirements. Tests will 
be conducted once each quarter for a duration of two 
years utilizing a static method for 24 hours and follow
ing this dilution scheme only: 

Effluent sample* - 100 percent by volume 
Dilution water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

If at any time during the two year testing period a test 
shows a lethality of twenty (20) percent or more of the 
test organisms, the permittee shall within twenty-four 
(24) hours conduct a replacement static 48-hour median 
lethal concentration (LC50) test on the originally col
lected sample. Replacement of effluent samples shall be 
once per 24 hours. Organisms for this test shall be 
Daphnia sp. if the effluent is less than five (5) parts 
per thousand salinity and reconstituted fresh water 
(EPA-600/4-78-012 Section 4) shall be used for dilution. 
If the effluent contains greater than five (5) parts per 
thousands salinity, Mysid sp. shall be used as the test 
organism, and reconstituted seawater will be used as 
dilution water (EPA-600/4-78-012 Section 4). The re
maining LCgo methodology is available in EPA-600/ 
4-78-012. 

All screening and LC50 test results shall be reported 
with the Discharge Monitoring Reports. 

It should be noted by the permittee that slight changes from 
the above permit language (e.g., pH modification of effluent) may 
be incorporated into his specific permit. Attention should be 
given to the permit requirements for each effluent before testing 
is initiated. ABC requires that a copy of the permit's biomoni
toring clause be forwarded to ABC prior to testing so that con
sideration can be given to pH modification, etc. 

5.0 METHODS AND MATERIALS 

5.1 Methodology. The methods applied- for both the prelimi
nary and definitive phases of this test are basically those de
scribed in Methods for Measuring the Acute Toxicity of Effluents to 
Aquatic Organisms (3), Methods for Acute Toxicity Tests with Fish, 
Macroinvertebrates, and Amphibians (4) , Standard.Practice for Con
ducting Acute Toxicity Tests with Fishes, Macroinvertebrates, and 
Amphibians (5), Proposed Standard Practice for Conducting Acute 
Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates 
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and Amphibians (6), and Standard Methods for the Examination of 
Water and Wastewater (7). This protocol has been written to comply 
with the federal Good Laboratory Practice Regulations (8). 

5.2 Test Organisms. The species recommended by the EPA for 
this testing are Daphnia sp. and Mysid sp. Daphnia sp. are to be 
used when the effluent salinity is <5 parts per thousand (ppt) and 
Mysid sp. are to be used when the effluent salinity is ^5 ppt. The 
species maintained by ABC, and acceptable by EPA, for this testing 
are Daphnia magna and Mysidopsis bahia. The test lot of Daphnia 
magna will be obtained from an in-house culture at ABC. The tax
onomic key presented by Pennak (9) will be used to identify to 
species the test daphnids. All test daphnids will be held in a 
controlled temperature area at 20 ±2®C. The lighting will be 50-70 
footcandles on a 16 hour daylight photoperiod. During the holding 
period, they will receive a suspension of algae (Selenastrum 
capricornutum) supplemented with a blended fish food/cerophyl 
suspension at least every 3 days. First-instar daphnids (<24 hours 
old) will be selected for testing and will not be fed during the 
test. 

Mysid shrimp (Mysidopsis bahia) will be obtained from a com
mercial supplier (e.g.. Sea Plantations, Inc. or Gulf Breeze 
Specimens) and maintained in culture at ABC. Mysids will be cul
tured following the techniques described by the U.S. EPA (10). 
Test mysids will be selected from_ a sub-culture of immature 
individuals. 

5.3 Effluent Sample. The sample submitted to ABC for testing 
must be a 24-hour composite sample, consisting of equal volumes 
taken every hour (2). The sample should be collected in a glass or 
polyethylene container, refrigerated after collection, and shipped 
to arrive at ABC within 24 hours after collection. A one-gallon 
sub-sample of the 24-hour composite will be satisfactory for the 
toxicity test(s) required. ABC can provide sample containers and 
mailing cartons and can assist plant personnel in shipping arrange
ments so that the sample arrives at ABC in a timely manner.. 

5.4 Dilution Water. It will not be necessary to collect 
actual receiving water for effluent dilutions for this test. The 
biomonitoring regulations recommend the use of reconstituted fresh
water or saltwater listed in the EPA effluent methods manual (3). 
The freshwater dilution water (for Daphnia sp.) will be a hard 
reconstituted water of 160-180 mg/l hardness (as CaCOs). The 
reconstitutrfd saltwater (for Mysid sp.) will be prepared from a 
commercial salt mix similar in composition to; that listed in the 
EPA effluent manual (3) and adjusted to a test salinity of 15-25 
ppt-

5.5 Screen Test. The biomonitoring rejgul^tions require that 
a 24-hour 100% effluent screen be conducted before more definitive 
(LC50) testing is considered. As stated in section 4.0, if ^20% of 
the test organisms die in the 100% solution, the permittee shall 
then conduct a 48-hour static replacement LCSQ test. This latter 
test is discussed in section 5.6. 

STUDY* 0 3 3 1 9 5 p g . 0 0 2 3 o f 0 0 3 2 



#8301-4 

The screen test will be conducted in 250 ml glass beakers 
containing 200 ml of solution. These test chambers will be held in 
a controlled temperature area at 20 ±2°C on a l6-hour daylight vs. 
8-hour darkness photoperiod with 30-minute dawn/dusk transition 
periods. The screen test will include duplicate test chambers at 
100% vs. duplicate control chambers containing dilution water only. 
Ten test organisms will be placed in each replicate; therefore, 
twenty total organisms will be exposed to the 100% effluent and 
control (dilution) water. 

After a 24-hour exposure period, the test chambers will be 
observed for mortality and abnormal effects. If the combined 
replicate mortality is ^20%, the 48-hour LC50 test will be 
initiated. 

5.6 48-Hr LCRQ Test. The definitive test will be conducted 
by exposing the test organisms to at least 5 effluent concentra
tions and a dilution water control. The test will be conducted 
using duplicate beakers per concentration containing 10 test 
organisms per beaker (=20 per concentration). The test concentra
tions used will follow one of the logarithmic series presented in 
Table 1. The most common concentration series used is 10-100% (10, 
18, 32, 56 and 100%). Several effluent toxicity tests conducted by 
ABC have shown that most industrial effluents are toxic within this 
range. t 

The test organisms will be placed in the test chambers by 
stratified random assignment within 30 minutes after solution 
preparations. The test chambers will be observed for mortality 
and/or abnormal effects every 24 hours, with a record maintained of 
mortality and abnormal behavior for each concentration tested. 

5.7 Test Procedure - Chemical and Physical. Upon receipt of 
the test effluent, the following parameters will be measured of the-
100% effluent: temperature, dissolved oxygen, pH, conductivity and 
hardness. These same parameters, except hardness, will be measured 
at 0 and 48 hours of definitive testing in one replicate of the 
control, low concentration, middle concentration and high concen
tration solutions. 

5.8 Analysis of Results. The results of the definitive study 
will be statistically analyzed for 24 and 48 hour LC50 values and 
their corresponding 95 percent confidence limits. These values 
will be determined by an LC50 computer program developed by Stephan 
et al. (11^ or by manual methods described by Litchfield-Wilcoxon 
(12) and Stephan (13). : / ; 

5.9 Report. One copy of the report will be submitted. The 
report will contain all original raw data. Additional copies will 
be provided, if requested by the sponsor,, at a copy rate of $50 per 
copy. The report will include the following: 

5.9.1 Study dates, name and address of test facility. 
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5.9.2 Objectives and test methods. 

5.9.3 Reference to the statistical methods .used for data 
. analysis. 

5.9.4 Description of test effluent (date of receipt, storage 
conditions, physical characteristics, and method of preparing test 
concentrations). 

5.9.5 Description of test design. 

5.9.6 Summary of the data analysis, mortality observations 
and test water quality. 

5.9.7 Location of raw data. 

5.9.8 List and signatures of study personnel. 

5.9.9 GLP compliance statement by study director and a 
statement by ABC's Quality Assurance Unit. 

5.9.10 The report appendix will contain the original raw data 
for mortality observations and water quality, letter of test 
authorization, letters of authorized protocol changes and a copy of 
the approved protocol. 

5.10 Data Retention. All original raw data generated in the 
preliminary and definitive studies will be provided to the study 
sponsor in the appendix to the final report. A copy of the data 
will be retained in ABC's archives. 

6.0 PROTOCOL CHANGES 

In the event that modifications of this protocol are deemed 
necessary, a written statement of any changes and reason(s) pro
posed by the study sponsor or ABC will be submitted to the other 
party. All agreed changes will be expressed in writing, signed and 
dated by the sponsor's study director. The signed changes will be 
appended to the protocol and included with the final report. This 
protocol is subject to revision when felt necessary to comply with 
changes in federal regulations and state of the art methodology. 
The protocol for a specific study will not be changed while the 
study is in progress without discussion with the study sponsor. 

7.0 SPONSOR AUT-iORIZATIONS DURING THE STUDY 

Should a problem develop while the study is in progress, ABC 
will notify the study director within 24 hours. The problem and 
suggested test modifications will be discussed by telephone. ABC 
will proceed with the changes felt necessary i^on the verbal au
thorization of the study director. A letter for written authori
zation will then be submitted by ABC to the study director and 
handled in the same manner discussed in section 6.0. 
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8.0 TEST-SPECIFIC INFORMATION 

8.1.1 General. The following items will be . addressed for 
each static bioassay. This information is necessary to be in 
compliance with Good Laboratory Practice Regulations (8). Sections 
8.2, 8.3, 8.7 and 8.9 are to be completed by the study sponsor. 
Sections 8.4, 8.5 and 8.6 will be completed by ABC. 

8.1.2 GLP Compliance. To be in compliance with the Federal 
Good Laboratory Practice regulations, the report of the investiga
tion conducted utilizing this protocol must contain a statement 
that the study was conducted in accordance with one of the follow
ing GLP's. 

1. U.S. F.D.A. Good Laboratory Practice Regulations (21 CFR 58). 

2. U.S. E.P.A. Good Laboratory Practice Standards; Toxic Sub
stances Control (40 CFR 792). 

3. U.S. E.P.A. Good Laboratory Practice Standards; Pesticide 
Programs (40 CFR 160). 

4. OECD Principles of Good Laboratory Practice; Annex 2 C(81) 
30(Final)-

5. Any state or local GLP which may/^apply. . 

The specific GLP regulation, for which this study specific 
protocol and resultant study must be-in compliance with, is to be 
designated by the study sponsor in section 8.8 of this protocol. 
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8.2 Study Sponsor; 

8.2.1 Company Molycorp, Inc., Questa Division 

8.2.2 Address P. 0. Box 469 

Questa, NM 87556 

8.2.3 Sponsor's Study Director 

John Stribling i r M *• >.- >. J.^ / •̂ ' / ^ P /^<:»•> .=' ̂ ' j -

Name Title ^ 

8.3 Effluent: 

8.3.1 Sample Number Outfall 91185-002 
8.3.2 NPDES Permit Number Q a : ^ ' X 7> <̂  C 

8.3.3 Physical Description clear liquid 

8.3.4 Handling Precautions Normal precautions 

8.4 Test Concentrations: To be determined after 24-hour screen 
of 100% effluent and consultation with study sponsor. 

8.4.1 Sponsor's study director notified of screen results: 

Date ABC Biologist 

100% effluent screen = §20% mortality <20% mortality 

8.4.2 Definitive test concentrations agreed upon: 

8.5 Test Organisms: 

8.5.1 Species Daphnia magna 

8.5.2 Supplier ABC in-hoiise culture 

8.6 Study Dates: 

8.6.1 Proposed starting date of definitive study Sept., 1985 

8.6.2 Proposed completion date of definitive study Oct., 1985 

8.7 ABC Study Personnel: 

8.7.1 Study Director ' 

Alan D. Forbis Aquatic Biologist III 
Name Title 
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8.7.2 Aquatic Supervisor 

Carl M. Thompson Supervisor, Aquatic Toxicology 

Name Title 

8.8 GLP Compliance (check the most appropriate): 

EPA-FIFRA ; EPA-TSCA ; FDA ; OECD ; Other A^/z-V > . 
8.9 Protocol Approvals. The following is to be signed by the 

appropriate study personnel: 

8.9.1, Sponsor'SyStudy Director 

C Z A ^ w / • <J>-̂  / t - . i ^ ' - ^ - ^ M •̂  ^ ^^y^y ^ - / ^ " - e ^ j -
y ^ Title ̂ ^^.^ 

8.9.2 ABC's Study Director 

J p ^ f ^ L 2 - T ^ . A ^ Aquatic Biologist III 

Date 

9/16/85 
Name Title Date 

8.9.3 ABC's Group Leader 

Group Leader, 
Animal- Toxicology 9/16/85 

Name ' ^ Title - Date 

8.10 Authorization to return the "test material and sample: 

8.10.1 Sponsor's authorized agent to receive the test material 
and sample. 

Name/ Title ^ ,̂ , />_-..;"-==•''— 

8.10.2 Shipping Address. 

Company / ^ . • 

J ^ , /A^> A ^ / : ^ i ^ v^^ ^ u J > P ^ , 
Street Address y>y^t^y . -* 

City / State - — " ^ -̂ Zip Code 

S ' o ^ - S'0^'— ^ A / ^ 
Phone Number 

8.10.3 Hazardous shipment information. 

Proper Shipping Name 

Class of Restricted Article (e.e. flammable, poison, radioactive, 
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TABLE 1: Guide to selection of experimental concentrations 
based on progressive bisection of intervals on 
logarithmic scale. 

Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 

10.0 10.0 10.0 

5.6 

3.2 3.2 3.2 

1.8 

1.0 1.0 1.0 

10.0 

7 .5 

5 .6 

4 . 2 

3 .2 

2 .4 

1.8 

1.35 

1.0 

10.0 

8.7 

7 .5 

6.5 

5-6 

4 .9 

4 . 2 

3 .7 

3 .2 

2 .8 

2 .4 

2 . 1 

1.8 

1.55 

1.35 

1.15 

1.0 
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TABLE 2: Chemical characteristics of well water used 
by ABC's Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

Hardness (CaCOs) 

Alkalinity (CaCOs) 

Conductivity • 

NH3-N 

NO3-NO2-N 

Ortho-Phosphate 

Aluminum 

Arsenic 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

-Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

Concentration 

15-20«>Ĉ  
I 

9.2-10.1 ppm 

7.8-8.3^ 

225-275 ppm^ 

325-375 ppm^ 

700 |Jmhos/cm 

0.60 ppm 

0.20 ppm 

0.10 ppm 

<0.010 ppm 

<0.0005 ppm 

<0.002 ppm 

<0.006 ppm 

<0.003 ppm 

<0.002 ppm 

<0.004 ppm . 

0.017 ppm 

0.0008 ppm 

<0.013 ppm 

<0.0004 ppm 

0.001 ppm 

After aeration. • : . 

Represents seasonal variation, with the monthly 
range not exceeding 10%. 

•* - • i ' 

'Below minimum detectable limits. 
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SUMMARY 

The acute toxicity of Outfall 002 to Daphnia magna was assessed for 
U.S. E.P.A. Region 6 NPDES permit . requirements using the methods 
outlined by the Committee on Methods for Toxicity Tests with Aquatic 
Organisms. Water quality parameters of temperature, dissolved oxygen, 
conductivity, hardness and pH were measured on receipt of the sample and 
were within acceptable limits. 

The results of the 24-hour static Daphnia magna toxicity screen 
indicated that the mortality was <20% for Outfall 002. In fact, no 
mortality was observed after the 24-hour exposure period. Therefore, a 
definitive 48-hour static acute study was not required. All reported 
values were based upon nominal concentrations. 

The no-effect level observed for Outfall 002 was 100% of effluent 
after 24-hours, which was based on the lack of mortality and abnormal 
effects. 
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INTRODUCTION 

This static bioassay was performed by the Aquatic Toxicology 
Division of Analytical Bio-Chemistry Laboratories, Inc., Columbia, 
Missouri, for Molycorp, Inc. from December 11, 1985 to December 12, 
1985. The purpose of this test was to assess toxicity of a 100% solution 
of Outfall 002 to Daphnia magna. The assessment was designed to meed 
the NPDES permit process in U.S. EPA Region 6 (1) requiring 
biomonitoring of industrial discharges. The screen test was conducted 
following the procedures outlined in ABC protocol #8301, as approved by 
Mr. John Stribling, Molycorp, Inc. on December 13, 1985. 

METHODS AND MATERIALS 

The procedures applied for the 24-hour toxicity screen were 
basically those described in Methods for Measuring the Acute Toxicity 
of Effluents to Aquatic Organisms (2), Methods for Acute Toxicity 
Tests with Fish, Macroinvertebrates, and Amphibians (3), Standard 
Practice for Conducting Acute Toxicity Tests with Fishes, Macroinverte
brates, and Amphibians (4), Proposed Standard Practice for Conducting 
Acute Toxicity Test on Aqueous Effluents with Fishes, Macroinverte
brates, and Amphibians (5), and Standard Methods for the Examination 
of Vater and Wastewater (6). The test lot of Daphnia magna were 
obtained from an in-house culture at ABC. The taxonomic key presented 
by Pennak (7) was used to identify to species the test daphnids. All 
test daphnids were held in a controlled temperature area at 20 ±2'*C. 
The lighting was 50-70 footcandles on a l6-hour daylight photoperiod. 
During the holding period, they received a suspension of algae 
(Selenastrum capricornutum) supplemented with a blended fish 
food/cerophyl suspension at least every 3 days. First-instar daphnids 
(<24-hours old) were selected for testing and were not fed during the 
test. 

The static daphnid bioassay was conducted in 250-ml glass beakers 
containing 200 ml of sample and/or ABC well water. The ABC well water 
control contained water with chemical characteristics listed in Table 1. 
These vessels were kept at 20 (±2.0) **C in a temperature controlled 
area. The lighting was maintained at 50-70 footcandles on a 16-hour 
daylight photoperiod. 

A 24-hour screen test, composed of duplicate 100%. effluent was 
performed to estimate the toxicity of the effluent. Also included was a 
duplicate ABC well water control. A five-six concentration static acute 
toxicity study would be performed if ^20% mortality was observed after 
24-hours in'the screen test. 

The Outfall 002 was received on December 11, 1985 as a clear liquid 
and was received at S^C. The sample was allowed to warm to test 
temperature before addition of Daphnia. 
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RESULTS 

After 24 hours, the results indicated that the mortality of Daphnia 
magna to Outfall 002 was <20%. The no-effect concentration based on the 
lack of mortality and abnormal effects was 100%. No abnormal effects, 
such as mortality, surfacing, and daphnids lying on the bottom were 
observed after 24-hours. Since mortality was not ^20% after 24-hours in 
the screen test, a definitive study was not required per biomonitoring 
guidelines established for U.S. EPA Region 6. 

Table 2 presents the water quality parameters measured on sample 
receipt. Hardness, alkalinity (as CaCOs) and conductivity for the 
Outfall 002 sample were 508, 184 mg/l and 1300 pMHOS, respectively. 
Dissolved oxygen and pH for this sample were 10.0 mg/l and 7.2, 
respectively, and were considered adequate for testing (3). 

The study was conducted following the intent of the Good Laboratory 
Practice Regulations (8) and the final report was re-viewed by Analytical 
Bio-Chemistry Laboratories' Quality Assurance Unit. All original raw 
data was provided to Molycorp, Inc. with a copy retained at Analytical 
Bio-Chemistry Laboratories. 
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TABLE 1: Chemical Characteristics of Well Water Used 
by ABC's Aquatic Toxicology Division. 

Parameters Concentration 

Temperature 15-20*0 

Dissolved Oxygen^ 9.2-10.1 ppm 

pH 7.8-8.3^ 

Hardness (CaCOg) 225-275 ppm^ 

Alkalinity (CaCOa) 325-375 ppm^ 

Conductivity 700 [jmhos/cm 

NO3-N 0.74 ppm 

NO3-NO2-N 0.74 ppm 

PO4-P <0.10 ppm 

Aluminum <20 ppb 

Arsenic <0.2 ppb 

Cadmium <2 ppb 

Chromium . <3 ppb 

Cobalt - <4 ppb 

Copper ; <3 ppb 

Iron 12 ppb 

Lead <5 ppb 

Mercury <0.5 ppb 

Nickel <15 ppb 

Silver <5 ppb 

Zinc 11 ppb 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

After aeration. 

Represents seasonal variation, with the monthly 
range not exceeding 10%. 

c 
Less than minimum detectable limits. ' 
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TABLE 2 

Water Quality Measurements During the Acute Toxicity 
Screen Test of Outfall 002 to Daphnia magna 

Temperature 

Dissolved Oxygen 

PH = 

Conductivity 

Hardness 

Alkalinity * 

ABC Well 
Water 

0 hr. 

20 

8.5 

8.1 

350 

---

24 hr. 

20 

8.4 

8.5 

400 

---

100% Outfall 002 
On Recei 

3 

10.0 

7.2 

1300 

508 

184 

pt 0 hr. 

20 

9.9 

7.2 

1300 

---

24 hr 

20 

9.9 

8.2 

1500 

---

Temperature "C - Monitored with a mercury thermometer. 

Dissolved oxygen concentrations (mg/l) - Dissolved Oxygen System 
(YSI Model 54). Saturation at 20'»C is 9.2 mg/l. 

^pH - pH Probe (Corning Model 476182) used with a Corning Model 
125 pH and mV meter. 

^^Conductivity (pMHOS) - Conductivity Meter (YSI Model 33).' 

^Hardness and alkalinity (mg/l as CaCOa) - HACH Model AL-DT 
and HAC-DT. 
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QUALITY ASSURANCE STATEMENT 

Quality Assurance Statement for final report #34190 entitled, "Acute 
Toxicity of Outfall 002 to Daphnia, magna," for John Stribling; Molycorp, 
Inc., Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all studies con
ducted at our facilities are designed and function in conformance with 
good laboratory practice regulations and the protocols for individual 
laboratory studies, an inspection of the final report for Outfall 002 
was conducted and found to be in acceptable form by a member of our 
Quality Assurance Unit. A final inspection of all data and records on 
December 20, 1985, indicates that the report submitted to you is an 
accurate reflection of the study as it was conducted by ABC 
Laboratories. 

Should you have any questions relating to the information provided 
in this statement or the function of our Quality Assurance Unit, please 
contact the QA Unit at your convenience. 

Kathy Landholt Date 
Quality Assurance Officer 
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STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC report #34190 entitled, "Acute 
Toxicity of Outfall 002 to Daphnia magna," for John Stribling; Molycorp, 
Inc., Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all aquatic 
toxicity tests conducted by our facility follow good laboratory 
practices, ABC's study director for the above test herein confirms that 
the study was conducted in compliance with the U.S. E.P.A. Good 
Laboratory Practice Standard; Toxic Substances Control (40 CFR 792). 

All original raw data was sent to Molycorp, Inc., with a copy 
retained at Analytical Bio-Chemistry Laboratories. 

^ r f i . \ Y ' -7^ if."'I \ I/L/H IT.) 
Alan D. Forbis Date 
ABC Study Director 
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APPENDIX - RAW DATA 

NOTE: Some of the records which appear in this raw data appendix have 
been provided as photocopies of original records on file at ABC. 
This has been done by necessity for certain data which are used 
commonly in several studies at ABC. Such records include refer
ence toxicity test data, standard solution preparations, organism 
culture logs, and well water chemical screen results. 
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EFFLUENT TOXICITY TEST 
MORTALITY AND BEHAVIORAL OBSERVATIONS 

Effluent 

Designation: ocT/^Ai-u C07^ 

Industry: /ttC'-'/c.c/l'P 

Study No.: ^ - i n C 
ABC Study 
Director: /- /3*2SiS 

Lab Form No.: 91 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Columbia, Missouri 65205 

• Prelim. Q^Definitive Test Species: h-/-̂ '̂vĉ .tq. - {IjOt Air-c-'i )j 

Date Initiated: / J i - l l -HS' (^p^^Test Terminated: / ^ - / z - ^ - ^ I 

Dilution Water: /v/.̂v/£. No./Vessel: / C Vessel Size: 

Effluent 
Cone. (%) 

Control A 

& 

IDC A 
& 

Observer 

Date 

24 hours 
Dead 

0 
0 
0 

Obs. 

N ' 

r J 
AJ 

A/ 

48 hours 
Deadl Obs. 

72 hours 
Dead 

1 

• • ' -

Obs. 

.255-..JL! 

ZA 
96 hours J 

Dead Obs. 

Remarks: N = Normal; LOE = Loss of Equilibrium; 

SUR = SurfacincT 

' r e p a r e d By 

SChecked By:. 

. xt^-t^^>r x & < " * ^ ^ ^ ^ Date ; /JiJ/i/<^'^ 

.f. -hrA D a t e : ,j.//i./fi — 
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WATER QUALITY FOR EFFLUENT SAMPLES 

Test Material: ^ O T P ^ ^ L , CO Z-

Study No.: 3Hl '^10 
Protocol No.: '>i'SCj 1 

ABC Study Direct 

Concentration 

^ O A J T / Z O L , 

/ o a f/f) 

• 

; • 

3- ' 

Dissolved oxyge 

^pH-pH Prcfbe (Cd 

^ 100% 
Effluent on 
Receipt 

or: A- Ph^P^I*^ 

i z M l s ^^^^' bB 
Temp 

;io 

: ^ f > 

n cone 

rning 

Temp 

3 

D.O.^ 
mg/l 

^ ^ 

^1 

entrati 

Model 4 

D.O. 
mg/l 

<c.o 

PH^ 

% \ 

TL 

ons -

76182 

pH 

7 2-

Cond. 
pMlios 

5^0 
{?>vo 

Dissolv 

) used V 

Cond. 
yMhos 

l.̂ oo 

Prepared By; M A ^ I / ^ ' / C / ^ -O^^^'^V^^^Z- Dat 

Checked By: A ' ̂ ^P^ \ IJ Dat 

i^/,ch< ^^^' v:)ft 
Temp 
"C 

JZO 

JLO 

red Ox 

7lth C 

Hard 
mg/l 

^ 0 ^ 

D.O. 
mg/l 

«.H 
f.T 

ygen P 

orning 

Alk. 
mg/l 

i157 

pU 

55.^r 
. i J -

1 

robe 

Mode 

% r \ 

Cond. 
pMhos 

^OO 

15̂ 00 

(YSI D 

1 125 
1 

e: /zAA-r 
e: / ^ / / / / i r ^ ~ 

Lab Form No.: 28b 

Analytical Blo-Chemlstry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, Missouri 65205 

DAY 

Temp 
'C 

issolv 

JH and 

Remarks: 

D.O. 
mg/l pH 

ed Oxygen 

mV meter. 

Date 

/j-//'r^ 

Cond. 
yMhos 

System 1 

Int. 

/)6 

DAY 

Temp 
°C 

D.O. 
mg/l pH 

^odel 54). 



PREPARATION OF EFFLUENT CONCENTRATIONS (volume/volume) 

Effluent 
Designation: Cc7f^/^ii_ CC z_ 
Industry: 

Lab Form No. ; 94 

/llc^yec^/zi^ 
Study No. : 3 ' i l^iC 

ABC Study 
Director: 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, MO 65205 

/ p /2/^i<^ 

D i l u t i o n Water Type: 

D A B C Well Water 

• PRELIMINARY 0 ^ DEFINITIVE 

• ABC Recon. Water 

• E f f l u e n t Receiving Water B ^ t h e r / i^A, '^ 

Sample No. A l iquo t Volume 
(ml) 

D i l u t i o n Volume 
(ml) 

F i n a l Cone. 
( % ) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

^ c ; ^ 
;Z£^<D 

Remarks: 

P r e p a r e d By: A L ^ ^ / ' - Z / S i t ^ ^ ^ " ^ 

Checked Byj ^ . -̂ riA.) tr 
Study D i r e c t o r : li. hJ-^ 

Date^, 
_Datej_ 

Da te : 

/JL A M ^ 
^J-/f4. / f y — 

Uff/ l6- , '~ 
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INVERTEBRATE CULTURE RECORD 

Species; DO^PKAIO^ r̂ \<x(\\\c\ 

Lot No. : *^!S - C - S 

Date I n i t i a t e d ; fi- I*? - ^ S 

Lab Form No: 52 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane, P. 0. Box 1097 
Columbia, MO 65205 

Date 

No. 
Adult 
Alive 

Instar 
Present 

Fed & 
Changed 

S t u d y 
I . D . Comments 

Obs . 
By : 

iii if? C)er 
I I / 2 I A ^ 1 ^ I ( ( ' SF 
l l /z-1 25 b b 
i\ '/?6 2 - 0 

^ y S F 

I - "/ .2_JL ^ l ' fS> y / l l 5^ 
'if : > \ J]r^ y f r tr - ' < f ^ 

12/y 22^ ^""10 I t ( ( S F 

ak Jlz ^GC h3 
1-6 2 ^ -V hPO / ' 

/2.-7 
• 

3 ' • l . ; • ^ ' ^ • - ^(c>-) 5"F 

/ Z -z': ' az ^ loo Sf 

ih I J L H 
-iy.-7c - b b 

Z: ' ^ l\ t-z K-o u - ^^P>. 

" T h i s is s n e x a c t c o p y of 
The o iginai document" 

3}L Q.I (J. r j c L y i LJ ri s»«o / 2 - I J. •iJL 

Prepared by: / J M - 7 P ' ( ^ / ^ j i ^ ^ - i P L 

Checked b y : .^. ?-nC 
^ 

/ I t -V 

D a t e ; ; /{//<} l%S' 

D a t e : id.lu f i ' P 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES. INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Acjdress: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

® 
Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

ABC Lab No. 

Sample I.D. 

NO^-N 

NO3-NO2-N 

PO^-P 

Al 

Co 

Fe 

As 

Cd 

Cr 

Cu 

Pb 

Hg 

Ni 

Ag 

Zn 

Water Analysis Results 

33102 

ABC Aquatic Lab Well Water 

' ; • 

. , • • 

0.74 mg/l 

0.74 mg/l 

<0.10 mg/l 

<20 Mg/l 

<4 yg/1 

12 yg/1 

<0.2 yg/1 

<2 yg/1 

<3 yg/1 

<3 yg/1 

<5 yg/1 

<0.5 yg/1 

<15 yg/1 

<5 yg/1 

11 yg/1 

<Indicates less than, if present at all. 

^/£. PO:, 2P- ^ 
Del A. Koch 
Chemist III ... ; .. 

Please note that the original data for the analysis reported 
in this table are in ABC's archives. 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UO) 

Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

Analysis of Aquatic Lab Well Water for Organophosphates 

ABC Lab No. 

33103 

Customer I.D. 

Aquatic T-̂ b Well Water 

Compound 

Diazlnon 

Methyl Parathion 

Malathion 

Ethyl Parathion 

ppb 

<0.10 

<0.10 

<0.10 

<0.10 

W ^ ^ Randy 
Chemis 

Please note that the original data for the analysis reported in this 
table are in ABC's archives. 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia. MO 65205 
Shipping Address: 7200 East ABC L^ne, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UO) 

Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

Analysis of Aquatic Lab Well Water for Nonionic 
Chlorinated Hydrocarbon Residue 

ABC Lab No. 33103 

Customer I.D. 

Compound 

aBHC 

Lindane 
Heptachlor 
Heptachlor Epoxide 
YChlordane 
aChlordane 
Aldrin 
Dieldrin 
p,p'-DDE 
o,p'-DDT 
p,p'-DDD 
p,p'-DDT 
Endrin 
Methoxychlor 
Toxaphene 
Aroclor 1242 
Aroclor 1016 
Aroclor 1254 
Aroclor 1260 
HCB 
Mirex 

ABC Aquatic Lab Well Water 

ppb 

<0.01 
<0.01 
<0.01 
<0.02 
<0.02 
<0.02 
<0.01 
<0.03 
<0.03 
<0.05 
<0.05 
<0.05 
<0.05 
<0.20 
<0.50 
<0.40 
<0.40 
<0.40 
<0.40 
<0.01 
<0.10 

<lndicates* less than, if present at all. 

\Mv^t 
Randy Ayli 
Chemist I 

^A^ ^ r-7 

Please note that the original data for the analysis reported 
in this table are in ABC's archives. 

STUDYĵ  0 3 H 9 0 001 b o f 0 0 3 2 



MOLYCORP, INC. 

QUESTA DIVISION 

This sheet represents a chain of custody for effluent samplesy / 

collected at O c P P ^ - - / / ^ ^ P ^^-ct! K ^ ^ r ? P 7 , L - S ^ , . C ^ ^ d ' / ^ ' , ^ ^ ^ ' ^ ^ 

located in Taos County, Questa, New Mexico on / . 2 . ~ / ^ — - ^ , S " 

Sample bottles were prepared by Molycorp employees in accordance 

with guidance set forth by the U.S. Environmental Protection Agency 

for the existing program permit. Sampling procedures were also 

followed in accordance with permit requirements. 

Sample (s) Identif .icatio.-.:/̂ ; /Ĉ  O ^ — /jZ-/.^ ^ B ^ 

Sample (s) collected at: / . p p J / / yf^/^ P ^ ^ P ..ĵ r̂  'O' Ĵ ŷ - '-"̂ -y 

"X, P^ : / I ŷ ^̂  y P " ^ 7 

.By: •jAPj^P/ 
Envi ronmenta l -^^_^ 
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Sample(s) handed over to c a r r i e r by Molycorp employee. 

DATE: / 2 " / P ^ & ^ • 

TIME: / P " y P " / ^ ^ 

' ^ O ^ . P ^ ^ - f^^J^ . CARRIER: / /y^< -̂̂ A /̂ / ^P/.^^iy^-

EMPLOYER: P ^ P p / - ^ ^ '^ ^, . ^ ^ / ^ / . 

MOLYCORP PERSONNEL: P/r^PL^ .^^^ZP^^-L.^ 

^ 

Sample(s) d e l i v e r e d to ABC Lab for a n a l y s i s . P l e a s e s ign and 

d a t e t h i s l e t t e r upon r e c e i p t of s a m p l e ( s ) . 

Sample r e c e i v e d by: ABC L a b o r a t o r i e s I n c . 
7200 ABC Lane 
P.O. Box 1097 
Columbia, MO 65205 
(314) 474-8579 -_ 

fo r the fo l lowing a n a l y s e s : T o x i c i t y t e s t i n g 

Received by : ^ 
ABC L a b o r a t o r i e s in 

D a t e : / ^ - / / - ^ > T lO-'SC 

c 

fid. 

P l e a s e r e t u r n t h i s l e t t e r with the a n a l y t i c a l r e s u l t s , s igned and 

da ted below. 

J A X I C / /̂ Lt̂ PfCA"̂  /Ji-/0-<iS 
ABC L a b o r a t o r i e s I n c . .Date 
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DEFINITIVE CONCENTRATION NOTIFICATION 

F i r m : A ^ C c y CC*^? 

A d d r e s s : ^ 6 /l.v.x ŷ i •? 

p i t y / S t a t e / Z i p : .?:...J^^ xj/i .y^s-r-f. 

Phone : ( ) 

Lab Form N o . : 186 

A n a l y t i c a l B i o - C h e m i s t r y Labj; 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC L a n e , P . O . Box 1097 
Co lumbia , MO 65202 

S p o n s o r ' s S t u d y D i r e c t o r ; yJoHiJ pTyC/SLi/KJG 

P e r s o n n o t i f i e d : s a m e ^ i ^ P O t h e r ; 

D a t e o f N o t i f i c a t i o n : / j / / z A p 

N o t i f i c a t i o n of p r e l i m i n a r y t e s t i n g r e s u l t s w i t h t h e 

f o l l o w i n g d e f i n i t i v e t e s t l e v e l s a g r e e d u p o n : 
Vo 

T e s t M a t e r i a l ABC # T e s t S p e c i e s T e s t Cone , . ^ n ^ / i ) 

CK^T/^ALL COZ. 3 H I % d - /n^ i 'y<i I C C 

A ' c r / F / £ 6 vTcM/J SryciGi-iA/c- fir- 771c. 

N o t i f i e d By: A.J/J^-'t/U /Pl/'i^^^y^^'^— D a t e : / ^ / / i . M ^ 
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ANALYTICAL SIO-CHEMISTRY LABORATORIES. INC. 
P.O. Box 1097 • Columbia, MO 65205 

. Shipping Address: 7200 East ABC Lane. Columbia. MO 65202 
(314) 474-8579 • Telex 821 314 • Answer Back (ABCLAB UD) 

® 

ABC PROTOCOL NO. 8301 

(August 21, 1984) 

Effluent Static Bioassay with Daphnia magna or 
Mysid Shrimp (Mysidopsis bahia) to 

Meet EPA Region 6 NPDES Biomonitoring Guidelines 

ABC Study Number .. 34190 

Test Material Outfall 002 . 

Test Species Daphnia magna 

. i ' i ' r - i ' ' 'i;* '''̂•* 
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#8301-1 

1.0 INTRODUCTION 

The use of bioassays in the identification and control of 
industrial effluents is rapidly increasing. Indeed, aquatic 
toxicity tests are presently being incorporated into the NPDES 
guidelines of the Federal Clean Water Act (1). To assist industry 
in meeting requirements set forth by legislation and regulatory 
agencies. Analytical Bio-Chemistry Laboratories, Inc. offers a 
complete range of aquatic, bioassay tests of industrial effluents. 

As part of the NPDES permit process in U.S. EPA Region 6, a 
biomonitoring requirement has been imposed for certain permit 
holders in that area. Discharges subject to the new regulations in 
Region 6 (Texas, New Mexico, Oklahoma, Arkansas and Louisiana) will 
be required to submit aquatic toxicity data on their effluents to 
EPA on a periodic basis. 

This ABC protocol discusses the biomonitoring guidelines in 
Region 6 and describes ABC's technical approach to assist industry 
in complying with these regulations. 

2,0 OBJECTIVES 

The primary objective of the toxicity test described herein is 
to evaluate the acute toxicity of an effluent to freshwater or 
marine invertebrates under static conditions. The species selected 
for this testing include Daphnia magna (freshwater effluent, <5 ppt 
salinity) and Mysidopsis bahia (saltwater effluent, ^5 ppt salin
ity). The effluent will first be tested on a 100% effluent screen 
basis. If the screen results in ^20% mortality of test organisms, 
a 48-hour, five concentration LCgo test will be conducted. An LCgo 
is the approximate concentration (percent) of test effluent that 
produces 50 percent mortality of test organisms after prescribed 
intervals (24 and 48 hours). 

3.0 TESTING FACILITY 

The study will be conducted by the Aquatic Toxicology Division 
of Analytical Bio-Chemistry Laboratories, Inc., 7200 East ABC Lane, 
P. 0. Box 1097, Columbia, Missouri 65205 (314-474-8579). 

4.0 REGION 6 BIOMONITORING REQUIREMENT 

The following biomonitoring requirement is now being included 
in the NPDFS permit process for many major industrial discharges in 
EPA Region 6. The permit language given here was that presented by 
the U.S. EPA at a regional workshop on the matter (2): 

The permittee shall determine if the effluent from this 
outfall is lethal to twenty (20) percent or greater of 
the culture of test organisms by" Use of the "Range-
Finding Screening Test," set out in "Methods for Meas
uring the Acute Toxicity of Effluents to Aquatic 
Organisms," EPA-600/4-78-012 (Rev. July, 1978) (3). 
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Organisms for this test shall be Daphnia sp. if the 
effluent is less than five (5) parts per thousand 
salinity or Mysid sp. if the effluent is greater than 
five (5) parts per thousand salinity. This screening 
test will be conducted within sixty (60) days of effec
tiveness of the biomonitoring requirements. Tests will 
be conducted once each quarter for a duration of two 
years utilizing a static method for 24 hours and follow
ing this dilution scheme only: 

Effluent sample'''̂  - 100 percent by volume 
Dilution water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

If at any time during the two year testing period a test 
shows a lethality of twenty (20) percent or more of the 
test organisms, the permittee shall within twenty-four 
(24) hours conduct a replacement static 48-hour median 
lethal concentration (LC50) test on the originally col
lected sample. Replacement of effluent samples shall be 
once per 24 hours. Organisms for this test shall be 
Daphnia sp. if the effluent is less than five (5) parts 
per thousand salinity and reconstituted fresh water 
(EPA-600/4-78-012 Section 4) shall be used for dilution. 
If the effluent contains greater than five (5) parts per 
thousands salinity, Mysid sp. shall be used as the test 
organism, and reconstituted seawater will be used as 
dilution water (EPA-600/4-78-012 Section 4). The re
maining LC50 methodology is available in EPA-600/ 
4-78-012. 

All screening and LC50 test results shall be reported 
with the Discharge Monitoring Reports. 

It should be noted by the permittee that slight changes from 
the above permit language (e.g., pH modification of effluent) may 
be incorporated into his specific permit. . Attention should be 
given to the permit requirements for each effluent before testing 
is initiated. ABC requires that a copy of the permit's biomoni
toring clause be forwarded to ABC prior to testing so that con
sideration can be given to pH modification, etc. 

5.0 METHODS AND MATERIALS 

5.1 ^^ethodology. The methods applied for both the prelimi
nary and definitive phases of this test are basically those de
scribed in Methods for Measuring the Acute Toxicity of Effluents to 
Aquatic Organisms (3), Methods for Acute Toxicity Tests with Fish, 
Macroinvertebrates, and Amphibians (4), Standard Practice for Con
ducting Acute Toxicity Tests with Fishes, Macroinvertebrates, and 
Amphibians (5), Proposed Standard Practice for Conducting Acute 
Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates 
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and Amphibians (6), and Standard Methods for the Examination of 
Water and Wastewater (7). This protocol has been written to comply 
with the federal Good Laboratory Practice Regulations (8). 

5.2 Test Organisms. The species recommended by the EPA for 
this testing are Daphnia sp. and Mysid sp. Daphnia sp. are to be 
used when the effluent salinity is <5 parts per thousand (ppt) and 
Mysid sp. are to be used when the effluent salinity is ̂ 5 ppt. The 
species maintained by ABC, and acceptable by EPA, for this testing 
are Daphnia magna and Mysidopsis bahia. The test lot of Daphnia 
magna will be obtained from an in-house culture at ABC. The tax
onomic key presented by Pennak (9)^ will be used to identify to 
species the test daphnids. All test daphnids will be held in a 
controlled temperature area at 20 ±2*'C. The lighting will be 50-70 
footcandles on a 16 hour daylight photoperiod. During the holding 
period, they will receive a suspension of algae (Selenastrum 
capricornutum) supplemented with a blended fish food/cerophyl 
suspension at least every 3 days. First-instar daphnids (<24 hours 
old) will be selected for testing and will not be fed during the 
test. 

Mysid shrimp (Mysidopsis bahia) will be obtained from a com
mercial supplier (e.g.. Sea Plantations, Inc. or Gulf Breeze 
Specimens) and maintained in culture at ABC. Mysids will be cul
tured following the techniques described by the U.S. EPA (10). 
Test mysids will be selected from a sub-culture of immature 
individuals. .~ . 

5.3 Effluent Sample. The sample submitted to ABC for testing 
must be a 24-hour composite sample, consisting of equal volumes 
taken every hour (2). The sample should be collected in a glass or 
polyethylene container, refrigerated after collection, and shipped 
to arrive at ABC within 24 hours after collection. A one-gallon 
sub-sample of the 24-hour composite will be satisfactory for the 
toxicity test(s) required. ABC can provide sample containers and 
mailing cartons and can assist plant personnel in shipping arrange
ments so that the sample arrives at ABC in a timely manner. 

5.4 Dilution Water. It will not be necessary to collect 
actual receiving water for effluent dilutions for this test. The 
biomonitoring regulations recommend the use of reconstituted fresh
water or saltwater listed in the EPA effluent methods manual (3). 
The freshwater dilution water (for Daphnia sp.) will be a hard 
reconstituted water of 160-180 mg/l hardness (as CaCOs). The 
reconstituted saltwater (for Mysid sp.) will be prepared from a 
commercial salt mix similar in composition.to, that listed in the 
EPA effluent manual (3) and adjusted to a'test salinity of 15-25 
ppt. 

5.5 Screen Test. The biomonitoring regulations require that 
a 24-hour 100% effluent screen be conducted bef6re more definitive 
(LCso) testing is considered. As stated in section 4.0, if ^20% of 
the test organisms die in the 100% solution, the permittee shall 
then conduct a 48-hour static replacement LC50 test. This latter 
test is discussed in section 5.6. 
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The screen test will be conducted in 250 ml glass beakers 
containing 200 ml of solution. These test chambers will be held in 
a controlled temperature area at 20 ±2*0 on a 16-hour daylight vs. 
8-hour darkness photoperiod with 30-minute dawn/dusk transition 
periods. The screen test will include duplicate test chambers at 
100% v£. duplicate control chambers containing dilution water only. 
Ten test organisms will be placed in each replicate; therefore, 
twenty total organisms will be exposed to the 100% effluent and 
control (dilution) water. 

After a 24-hour exposure period, the test chambers will be 
observed for mortality and abnormal effects. If the combined 
replicate mortality is ^20%, the 48-hour LCgo test will be 
initiated. 

5.6 48-Hr LCSQ Test. The definitive test will be conducted 
by exposing the test organisms to at least 5 effluent concentra
tions and a dilution water control. The test will be conducted 
using duplicate beakers per concentration containing 10 test 
organisms per beaker (=20 per concentration). The test concentra
tions used will follow one of the logarithmic series presented in 
Table 1. The most common concentration series used is 10-100% (10, 
18, 32, 56 and 100%). Several effluent toxicity tests conducted by 
ABC have shown that most industrial effluents are toxic within this 
range. 

The test organisms will be placed in the test chambers by 
stratified random assignment within 30 minutes after solution 
preparations. The test chambers will be observed for mortality 
and/or abnormal effects every 24 hours, with a record maintained of 
mortality and abnormal behavior for each concentration tested. 

5.7 Test Procedure - Chemical and Physical. Upon receipt of 
the test effluent, the following parameters will be measured of the 
100% effluent: temperature, dissolved oxygen, pH, conductivity and 
hardness. These same parameters, except hardness, will be measured 
at 0 and 48 hours of definitive testing in one replicate of the 
control, low concentration, middle concentration and high concen
tration solutions. 

5.8 Analysis of Results. The results of the definitive study 
will be statistically analyzed for 24 and 48 hour LC50 values and 
their corresponding 95 percent confidence limits. These values 
will be determined by an LC50 computer program developed by Stephan 
et al. (11") or by manual methods described by Litchfield-Wilcoxon 
(12) and St'ephan (13). 

5.9 Report. One copy of the report will.be submitted. The 
report will contain all original raw data. Additional copies will 
be provided, if requested by the sponsor, at a copy rate of $50 per 
copy. The report will include the following: ' 

5.9.1 Study dates, name and address of test facility. 
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5.9.2 Objectives and test methods. 

5.9.3 Reference to the statistical methods used for data 
analysis. 

5.9.4 Description of test effluent (date of receipt, storage 
conditions, physical characteristics, and method of preparing test 
concentrations). 

5.9.5 Description of test design. 

5.9.6 Summary of the data analysis, mortality observations 
and test water quality. 

5.9.7 Location of raw data. 

5.9.8 List and signatures of study personnel. 

5.9.9 GLP compliance statement by study director and a 
statement by ABC's Quality Assurance Unit. 

5.9.10 The report appendix will contain the original raw data 
for mortality observations and water quality, letter of test 
authorization, letters of authorized protocol changes and a copy of 
the approved protocol. 

5.10 Data Retention. All original raw data generated in the 
preliminary and definitive studies will be provided to the study 
sponsor in the appendix to the final report. A copy of the data 
will be retained in ABC's archives. 

6.0 PROTOCOL CHANGES 

In the event that modifications of this protocol are deemed 
necessary, a written statement of any changes and reason(s) pro
posed by the study sponsor or ABC will be submitted to the other 
party. All agreed changes will be expressed in writing, signed and 
dated by the sponsor's study director. The signed changes will be 
appended to the protocol and included with the final report. This 
protocol is subject to revision when felt necessary to comply with 
changes in federal regulations and state of the art methodology. 
The protocol for a specific study will not be changed while the 
study is in progress without discussion with the study sponsor. 

7.0 SPONSOR AUTHORIZATIONS DURING THE STUDY 

Should a problem develop while the study is in progress, ABC 
will notify the study director within 24 hours. The problem and 
suggested test modifications will be discussed by telephone. ABC 
will proceed with the changes felt necessary upon the verbal au
thorization of the study director. A letter for written authori
zation will then be submitted by ABC to the study director and 
handled in the same manner discussed in section 6.0. 
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8.0 TEST-SPECIFIC INFORMATION 

8.1.1 General. The following items will be addressed for 
each static bioassay. This information is necessary to be in 
compliance with Good Laboratory Practice Regulations (8). Sections 
8.2, 8.3, 8.7 and 8.9 are to be completed by the study sponsor. 
Sections 8.4, 8.5 and 8.6 will be completed by ABC. 

8.1.2 GLP Compliance. To be in compliance with the Federal 
Good Laboratory Practice regulations, the report of the investiga
tion conducted utilizing this protocol must contain a statement 
that the study was conducted in accordance with one of the follow
ing GLP's. 

1. U.S. F.D.A. Good Laboratory Practice Regulations (21 CFR 58). 

2. U.S. E.P.A. Good Laboratory Practice Standards; Toxic Sub
stances Control (40 CFR 792). 

3. U.S. E.P.A. Good Laboratory Practice Standards; Pesticide 
Programs (40 CFR 160). 

4. OECD Principles of Good Laboratory Practice; Annex 2 C(8l) 
30(Final). 

5. Any state or local GLP which may apply. 

The specific GLP regulation, for which this study specific 
protocol and resultant study must be in compliance with, is to be 
designated by the study sponsor in section 8.8 of this protocol. 
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8.2 Study Sponsor: 

8.2.1 Company Molycorp, Inc. 

8.2.2 Address 3 miles east of Questa on State Road 58 

P.O. Box 469, Questa, New Mexico 87556 

8.2.3 Sponsor's Study Director 

Mr. John Stribling ^ ».' ;'. < .• .. ./J"/" i /A / t . i d , 

Name . Title 

8.3 Effluent: 

8.3.1 Sample Number Outfall 002 
8.3.2 NPDES Permit Numbeg<J/'!'-.\ C I X ?:• :~ 6-

8.3.3 Physical Description ' ̂ V --• .' / .• '>' 

8.3.4 Handling Precautions /v c / . 'n /> / .'/.. J> f jc / , \ . j , . - ' 

8.4 Test Concentrations: To be determined after 24-hour screen 
of 100% effluent and consultation with study sponsor. 

8.4.1 Sponsor's study director notified of screen results: 

Date /,: - i;i • ".:? ABC Biologist / P t i P P^"-y<^ L 

100% effluent screen = ^20% mortality ^ ^ <20% mortality 

8.4.2 Definitive test concentrations agreed upon: 

/. r r - , , ' ' , / . • I f l !••'-'. 7/-!"/T" 

8.5 Test Organisms; 

8.5.1 Species Daphnia magna 

8.5.2 Supplier ABC in-house culture 

8.6 Study Dates: 

8.6.1 Proposed starting date of definitive study 12-11-85 

8.6.2 Proposed completion date of definitive study 12-31-85 

8.7 ABC Study Personnel: 
i • , 

8.7.1 . Study Director 

Alan D. Forbis Aquatic Biologist III 
Name Title • 
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8.7.2 Aquatic Supervisor 

Carl M. Thompson Aquatic Toxicology Supervisor 

Name Title 

8.8 GLP Compliance (check the most appropriate): 

EPA-FIFRA ; EPA-TSCA ; FDA ; OECD ; Other V/-VV> . 
8.9 Protocol Approvals. The following is to be signed by the 

appropriate study personnel: 

8.9.1 Sponsor's Study Director 

.PU J ! X P U P ^ £t^^, *ci..',- -I'.T^/ / 2 - / ^ ' i r j ^ ^ 
Name } Title f A. /T Date 

8.9.2 ABC's Study Director 

^P^Oc^S-^- P^ iCi j Aquatic Biologist III 12-10-85 
Name Title Date 

8.9.3 ABC's Group Leader 

"Tlfn^lPlb V^ Animal Toxicology 12-10-85 
Name Title Date 

8.10 Authorization to return the test material and sample: 

8.10.1 Sponsor's authorized agent to receive the test material 
and sample. 

Name ' J • Title ^ 

8.10.2 Shipping Address. O 
.<?, / CO 

•' - /*'U'.P c<- . ,.. P T J ^ C 2 
Company '' ^_ 

• > y . "P , , :> P P > y v P ^ ^ P . £ i ^ ' 
Street Address /-/**-v. 

City State Zip Code 

Phone Number 

8.10.3 Hazardous shipment information... 

o-

Proper Shipping Name 

Class of Restricted Article (e.g. flammable, poison, radioactive. 

4fc 

CO 
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TABLE 1: Guide to selection of experimental concentrations 
based on progressive bisection of intervals on 
logarithmic scale. 

Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 

10.0 10.0 10.0 

5.6 

3.2 3.2 3.2 

1.8 

1.0 1.0 1.0 

10.0 

7.5 

5.6 

4.2 

3.2 

2.4 

1.8 

1.35 

1.0 

10.0 

8.7 

7.5 

6.5 

5.6 

4.9 

, 4.2 

3.7 

3.2 

2.8 

2.4 

2.1 

1.8 

1.55 

1.35 

1.15 

1.0 
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TABLE 2: Chemical characteristics of well water used 
by ABC's Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

pH 

Hardness (CaCOs) 

Alkalinity (CaCOs) 

Conductivity 

NH3-N 

NO3-NO2-N 

Ortho-Phosphate 

Aluminum 

Arsenic 

Cadmium 

Chromiiun 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

After- aeration. 

. Concentration 

15-20*»Ĉ  

9.2-10.1 ppm^ 

7 . 8 - 8 . 3 ^ 

225-275 ppm^ 

325-375 ppm^ 

700 |jmhos/cm 

0.60 ppm 

0.20 ppm 

0.10 ppm 

<0.010 ppm 

<0.0005 ppm 

<0.002 ppm 

<0.006 ppm 

<0.003 ppm 

<0.002 ppm 

<0.004 ppm 

0.017 ppm 

0.0008 ppm 

<0.013 ppm 

<0.0004 ppm 

0.001 ppm 

Represents seasonal variation, with the monthly 
range not exceeding 10%. 

'Below minimum detectable limits. "' • • 
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AMENDMENT TO STUDY PROTOCOL 

STUDY TITLE: Assessment of the Acute Tbxi 
Channel to Daphnia magna. 

PROTOCOL NUMBER: 8301 

LABORATORY: ABC Laboratories, Inc. 

city < jf West Diversion 

AMENDMENT NUMBER: 

ABC STUDY NUMBER: 

1 

34534 

EFFECTIVE DATE: 4/15/86 

Section 5.5 Screen Test 

One of the duplicate control chambers was lost during the 24-
hour screen test. Since no mortality or abnormal effects were 
observed in the remaining control chamber, the loss of this replicate 
did not affect the results of the screen test. 

SPONSOR'S STUDY DIRECTOR:-^°x//?^ ^7 .igi>>k^ 

STUDY DIRECTOR: ^ 2 . ^ ^ U ^ 

Date: d? ^ / ^ o J S ^ 

Date: y/6,z/i'^ 

• S - i ; . 
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SUMMARY 

The acute toxicity of West Diversion Channel to Daphnia magna was 
assessed for U.S. EPA Region 6 NPDES permit requirements using the 
methods outlined by the Committee on Methods for Toxicity Tests with 
Aquatic Organisms. Water quality parameters of temperature, dissolved 
oxygen, conductivity, hardness, alkalinity and pH were measured on 
receipt of the sample and were within acceptable limits. 

The results of the 24-hour static Daphnia magna toxicity screen 
indicated that the mortality was <20% for West Diversion Channel. In 
fact, no mortality was observed after the 24-hour exposure period. 
Therefore, a definitive 48-hour static acute study was not required. All 
reported values were based upon nominal concentrations. 

The no-effect level for West Diversion Channel was estimated to be 
<100% effluent after 24-hours, since surfacing was observed in one of 
the 100% effluent replicates. 
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INTRODUCTION 

This static bioassay was performed by the Aquatic Toxicology 
Division of Analytical Bio-Chemistry Laboratories, Inc., Columbia, 
Missouri, for Molycorp, Inc., from March 26, 1986 to March 27, 1986. 
The purpose of this test was to assess toxicity of a 100% solution of 
West Diversion Channel to Daphnia magna. The assessment was designed to 
meet the NPDES permit process in U.S. EPA Region 6 (1) requiring 
biomonitoring of industrial discharges. The screen test was conducted 
following the procedures outlined in ABC protocol #8301, as approved by 
Mr. Fred Martinez; Molycorp, Inc. on April 2, 1986. 

METHODS AND MATERIALS 

The procedures applied for the 24-hour toxicity screen were basic
ally those described in Methods of Measuring the Acute Toxicity of 
Effluents to Aquatic Organisms (2), Methods for Acute Toxicity Tests 
with Fish, Macroinvertebrates, and Amphibians (3), Standard Practice for 
Conducting Acute Toxicity Tests with Fishes, Macroinvertebrates and 
Amphibians (4), Proposed Standard Practice for Conducting Acute Toxicity 
Tests on Aqueous Effluents with Fishes, Macroinvertebrates and 
Amphibians (5), and Standard Methods for the Examination of Water and 
Wastewater (6). The test . lot of Daphnia magna were obtained from an 
in-house culture at ABC. The taxonomic key presented by Pennak (7) was 
used to identify to species the test daphnids. All test daphnids were 
held in a controlled temperature area af 20 ±2*'C. The lighting was 
50-70 footcandles on a 16-hour daylight photoperiod. During the holding 
period, they received a suspension of algae (Selenastrum capricornutum) 
supplemented with a blended fish food suspension at least every 3 days. 
!First-instar daphnids (<24-hours old) were selected for testing and were 
not fed during the test. 

The static Daphnia bioassay was conducted in 250-ml glass beakers 
containing 200 ml of ABC aged well water with the chemical character
istics listed in Table 1. These vessels were kept at 20 (±2.0) **C in a 
temperature controlled area, the lighting was maintained at 50r70'foot
candles on a 16-hour daylight photoperiod. 

A 24-hour screen test, composed of duplicate 100% effluent was 
performed to estimate the toxicity of the effluent. Also included was a 
duplicate ABC well water control. A five-six concentration static acute 
toxicity study would be performed if ^20% mortality was observed after 
24-hours in the screen test. 

The West Diversion Channel sample (NPDES Permit Number NM-0022306) 
was received on March 26, 1986 as a clear liquid and was received at 
8*0. The samples were allowed to warm to test temperature before 
Daphnids were added to test solutions. 
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QUALITY ASSURANCE STATEMENT 

Quality Assurance Statement for final report #34534 entitled, "Acute 
Toxicity of West Diversion Channel to Daphnia magna," for Mr. Fred 
Martinez; Molycorp, Inc., Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all studies con
ducted at our facilities are designed and function in conformance with 
good laboratory practice regulations and the protocols for individual 
laboratory studies, an inspection of the final report for West Diversion 
Channel was conducted and found to be in acceptable form by a member of 
our Quality Assurance Unit. A final inspection of all data and records 
on April 15, 1986, indicates that the report submitted to you is an 
accurate reflection of the study as it was conducted by ABC 
Laboratories. 

Should you have any questions relating to the information provided 
in this statement or the function of our Quality Assurance Unit, please 
contact the QA Unit at your convenience. 

(Vy>dJj6^ Ddh^jt^ 
Kathy Ijndholt Date 
Quality Assurance Officer 
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STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC report #34534 entitled, "Acute 
Toxicity of West Diversion Channel to Daphnia magna," for Mr. Fred 
Martinez; Molycorp, Inc., Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all aquatic 
toxicity tests conducted by our facility follow good laboratory 
practices, ABC's study director for the above test herein confirms that 
the study was conducted in compliance with the U.S. E.P.A. Good 
Laboratory Practice Standards; Toxic Substances Control (40 CFR 792). 

All original raw data was sent to Molycorp, Inc., with a copy 
retained at Analytical Bio-Chemistry Laboratories. 

Alan D. Forbis Date 
ABC Study Director 
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APPENDIX - RAW DATA 

NOTE: Some of the records which appear in this raw data appendix have 
been provided as photocopies of original records on file at ABC. 
This has been done by necessity for certain data which are used 
commonly in several studies at ABC." Such records include refer
ence toxicity test data, standard solution preparations, organism 
culture logs, and well water chemical screen results. 
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EFFLUENT TOXICITY TEST 
MORTALITY AND. BEHAVIORAL OBSERVATIONS 

E f f l u e n t lV6=Sr -
Designation:pl ' (^feSfDA/ CmitJ^L. 

I n d u s t r y : t A 6 U ( C D R 9 

S t u d y N o . : 3 H S . l ^ 

ABC S t u d y . r - ^ ^ ^ ^ 
D i r e c t o r : A . F O f ^ d l S 

Lab Form N o . : 91 

A n a l y t i c a l B i o - C h e m i s t r y Labs 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC L a n e , P . O . Box 1097 
C o l u m b i a , M i s s o u r i 65205 

n ^ r e l i m . E ^ f i n i t i v e T e s t Species:pai<'li>vL f»'w»uL (Lot S^t-B'Z)! 
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WATER QUALITY FOR EFFLUENT SAMPLES 
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Protocol No.: S 3 0 \ 

ABC Study Director: . . /V < f O R ^ j S 
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Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, Missouri 65205 
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PREPARATION OF EFFLUENT CONCENTRATIONS (vo lume /vo lume) 

E f f l u e n t \ f j^-r 

D e s i g n a t i o n : D\\'&?SlOfi CHAA'hl̂ n 

i ndus t ry : • f ' \ 6 0 { C D K P 

Study No. : 3 ^ ^ 3 ^ 1 
ABC Study 
Director: 

Lab Form No. 94 

Â  FoRBlS 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, MO 65205 
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Tr.is sheet'-rfpresents a chain cf custody for effluent sa-ples 

collected at /yuf/^A-ff ^ ^ ^ g/OtJ cJ/ks'f rO/u:r.s/'oP^ C^gA^tj/ 

lrc£tc-c in TECS County, Ouesta, Iiew Mexico on ^"^ / ^ J~~ _/Q/^ 

ic-rle bottles vere prepared by Molycorp employees in acccrdance 
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DEFINITIVE CONCENTRATION NOTIFICATION 

Firm ZEd 
Address 

J^I\JO 

^G^ 

Z±tY/Sta.te/ZLpz(piM.,rhL,/[/M 5 7 ^ 

Phone; (̂ 5̂) ^ f & ' O ^ I Z <g^/ 2(9Q 

Lab Form No.: 186 

Analytical Bio-Chemistry Lab;: 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Columbia, MO 65202 

Sponsor ' s Study Di rec tor : J ^ P p T P M A K T I I \ J ^ ^ ^ 

Person n o t i f i e d : same ( 1̂ ) . Other; 

Date of Notification: 3 / 7 ' ^ / ^ C-

Notification of preliminary testing results with the 

following definitive test levels agreed upon: 

Test Material ABC # Test Species Test Cone, (mq/l) 

W^r p\v<^ioi^ 3 i53^ Pdpk^ULm^^ u/A 

" t u ^ of' W i ^ [UiMPi.<̂ iry\ CA^y î̂ yu.̂  ^rfU<fi^i^^^ 

Not i f i ed BYi^;;;;f^i^3^^PPlP^(i^ Date: ll-z^/^C-
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ANALYTICAL BIO-CHEMISTRY LABORATORIES. INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UO) 

® 
Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

ABC Lab No. 

Sample I.D. 

NO^-N 

NO3-NO2-N 

PO,-P 
4 

Al 

Co 

Fe 

As 

Cd 

Cr 

Cu 

Pb 

Hg 

Ni 

Ag 

Zn 

Water Analysis Results 

ABC 

%. 

' 

33102 

Aquatic Lab Well Water 

0.74 mg/l 

0.74 mg/l 

<0.10 mg/l 

<20 wg/l 

<4 pg/1 

12 vg/1 

<0.2 yg/1 

<2 yg/1 

<3 yg/1 

<3 yg/1 

<5 yg/1 

<0.5 yg/1 

<15 yg/1 

<5 yg/1 

11 yg/1 

<Indicates less than, if present at all. 

PULI^ &^.2jp.Ci. 
Del A. Koch 
Chemist III-- • ' -

Please note that the original data for the analysis reported 
in this table are in ABC's archives. 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bib-Clhemistry Laborator ies , Inc . 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

Analysis of Aquatic Lab Well Water for Organophosphates 

ABC Lab No. 

33103 

Customer 

Aquatic Lab 

I.D. 

Well Water 

-

-

Compound 

Diazlnon 

Methyl Parathion 

- Malathion 

Ethyl Parathion 

ppb 

<0.10 

<0.10 

<0.10 

<0.10 

dy Aylin̂  / T v / / Randy 
Chemist I 

Please note that the original data for the analysis reported in this 
table are in ABC's archives. 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097* Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

Analysis of Aquatic Lab Well Water for Nonionic 
Chlorinated Hydrocarbon Residue 

ABC Lab No. 33103 

Customer I.D. 

Compound 

ABC Aquatic Lab Well Water 

ppb 

oBHC 
Lindane 
Heptachlor 
Heptachlor Epoxide 
YChlordane 
aChlordane 
Aldrin 
Dieldrin 
p,p'-DDE 
o,p'-DDT 
p,p'-DDD 
p,p'-DDT 
Endrin 
Methoxychlor 
Toxaphene 
Aroclor 1242 
Aroclor 1016 
Aroclor 1254 
Aroclor 1260 
HCB 
Mirex 

<0.01 
<0.01 
<0.01 
<0.02 
<0.02 
<0.02 
<0.01 
<0.03 
<0.03 
<0.05 
<0.05 
<0.05 
<0.05 
<0.20 
<0.50 
<0.40 
<0.40 
<0.40 
<0.40 
<0.01 
<0.10 

<indicates less than, if present at all* 

Randy Ayli: 
Chemist I 

Please note that the original data for the analysis reported 
in this table ar6 in ABC's archives. 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES. INC. 
P.O. Box 1097 • Columbia. MO 65205 
Shipping Address: 7200 East ABC Lane. Columbia. MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

AMENDMENT TO STUDY PROTOCOL 

STUDY TITLE: Assessment of the Acute Toxicity of West Diversion 
Channel to Daphnia magna. 

PROTOCOL NUMBER: 8301 AMENDMENT NUMBER: 1 

LABORATORY: ABC Laboratories, Inc. ABC STUDY NUMBER: 34534 

ETFECTIVE DATE: 4/15/86 

Section 5.5 Screen Test 

One of the duplicate control chambers was lost during the 24-
hour screen test. Since no mortality or abnormal effects were 
observed in the remaining control chamber, the loss of this replicate 
did not affect the results of the screen test. 

SPONSOR'S STUDY DIRECTOR: D a t e : 

STUDY DIRECTOR: / ^ i ^ ^ ^ ^ ^ ^ > Date: V/î z. ^ ^ 
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ANALYTICAL BIOCHEMISTRY LABORATORIES. INC. 
P.O. Box 1097 • Columbia. MO 65205 
Shipping Address: 7200 East ABC Lane. Columbia. MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

® 

ABC PROTOCOL NO. 8301 

(August 21, 1984) 

Effluent Static Bioassay with Daphnia magna or 
Mysid Shrimp (Mysidopsis bahia) to 

Meet EPA Region 6 NPDES Biomonitoring Guidelines 

RECEIVED 
ABC Study Number 34534 

RPR 10- '8G 

Test Material West Diversion Channel y ^ . , , ^ 

Test Species T)Q.-Y>W^V\^<^<L^ wvojii^yi. ^ 
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1.0 INTRODUCTION 

The use of bioassays in the identification and control of 
industrial effluents is rapidly increasing. Indeed, aquatic 
toxicity tests are presently being incorporated into the NPDES 
guidelines of the Federal Clean Water Act (1). To assist industry 
in meeting requirements set forth by legislation and regulatory 
agencies. Analytical Bio-Chemistry Laboratories, Inc. offers a 
complete range of aquatic bioassay tests of industrial effluents. 

' As part of the NPDES permit process in U.S. EPA Region 6, a 
biomonitoring requirement has been imposed for certain permit 
holders in that area. Discharges subject to the new regulations in 
Region 6 (Texas, New Mexico, Oklahoma, Arkansas and Louisiana) will 
be required to submit aquatic toxicity data on their effluents to 
EPA on a periodic basis. 

This ABC protocol discusses the biomonitoring guidelines in 
Region 6 and describes ABC's technical approach to assist industry 
in complying with these regulations. 

2.0 OBJECTIVES 

The primary objective of the toxicity test described herein is 
to evaluate the acute toxicity of an effluent to freshwater or 
marine invertebrates under static conditions. The species selected 
for this testing include Daphnia magna (freshwater effluent, <5 ppt 
salinity) and Mysidopsis bahia (saltwater effluent, ^5 ppt salin
ity). The effluent will first be tested on a 100% effluent screen 
basis. If the screen results in ̂ 20% mortality of test organisms, 
a 48-hour, five concentration LC50 test will be conducted. An LC50 
is the approximate concentration (percent) of test effluent that 
produces 50 percent mortality of test organisms after prescribed 
intervals (24 and 48 hours). 

3.0 TESTING FACILITY 

The study will be conducted by the Aquatic Toxicology Division 
of Analytical Bio-Chemistry Laboratories, Inc., 7200 East ABC Lane, 
P. 0. Box 1097, Columbia, Missouri 65205 (314-474-8579). 

4.0 REGION 6 BIOMONITORING REQUIREMENT 

The following biomonitoring requirement is now being included 
in the NPDltS permit process for many major industrial discharges in 
EPA Region 6. The pennit language given here was that presented by 
the U.S. EPA at a regional workshop on the matter (2): 

The permittee shall determine if the effluent from this 
outfall is lethal to twenty (20) percent jor, greater of 
the culture of test organisms by use of the "Range-
Finding Screening Test," set out in "Methods for Meas
uring the Acute Toxicity of Effluents to Aquatic 
Organisms," EPA-600/4-78-012 (Rev. July, 1978) (3). 
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Organisms for this test shall be Daphnia sp. if the 
effluent is less than five (5) parts per thousand 
salinity . or Mysid sp. if the effluent is greater than 
five (5) parts per thousand salinity. This screening 
test will be conducted within sixty (60) days of effec
tiveness of the biomonitoring requirements. Tests will 
be conducted once each quarter for a duration of two 
years utilizing a static method for 24 hours and follow
ing this dilution scheme only: 

Effluent sample* - 100 percent by volume 
Dilution water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

If at any time during the two year testing period a test 
shows a lethality of twenty (20) percent or more of the 
test organisms, the permittee shall within twenty-four 
(24) hours conduct a replacement static 48-hour median 
lethal concentration (LC50) test on the originally col
lected sample. Replacement of effluent samples shall be 
once per 24 hours. Organisms for this test shall be 
Daphnia sp. if the effluent is less than five (5) parts 
per thousand salinity and reconstituted fresh water 
(EPA-600/4-78-012 Section 4) shall be used for dilution. 
If the effluent contains greater than five (5) parts per 
thousands salinity, Mysid sp. shall be used as the test 
organism, and reconstituted seawater will be used as 
dilution water (EPA-600/4-78-012 Section 4). The re
maining LC50 methodology is available in EPA-600/ 
4-78-012. 

All screening and LC50 test results shall be reported 
with the Discharge Monitoring Reports. 

It should be noted by the permittee that slight chanjges from 
the above permit language (e.g., pH modification of effluent)" may 
be incorporated into his specific permit. Attention should be 
given to the permit requirements for each effluent before testing 
is initiated. ABC requires that a copy of the permit's biomoni
toring clause be forwarded to ABC prior to testing so that con
sideration can be given to pH modificaption, etc. 

5.0 METHODS AND MATERIALS 

5.1 Methodology. The methods applied, fbt both the prelimi
nary and definitive phases of this test are basically those de
scribed in Methods for Measuring the Acute Toxicity of Effluents to 
Aquatic Organisms (3), Methods for Acute Toxicity Tests with Fish, 
Macroinvertebrates, and Amphibians (4),. Standard Practice for Con
ducting Acute Toxicity Tests with Fishes, Macroinvertebrates, and 
Amphibians (5), Proposed Standard Practice for Conducting Acute 
Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates 
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and Amphibians (6), and Standard Methods for the Examination of 
Water and Wastewater (7). This protocol has been written to comply 
with the federal Good Laboratory Practice Regulations (8). 

5.2 Test Organisms. The species recommended by the EPA for 
this testing are Daphnia sp. and Mysid sp. Daphnia sp. are to be 
used when the effluent salinity is <5 parts per thousand (ppt) and 
Mysid sp. are to be used when the effluent salinity is ^5 ppt. The 
species maintained by ABC, and acceptable by EPA, for this testing 
are Daphnia magna and Mysidopsis bahia. The test lot of Daphnia 
magna will be obtained from an in-house culture at ABC. The tax
onomic key presented by Pennak (9) will be used to identify to 
species the test daphnids. All test daphnids will be held in a 
controlled temperature area at 20 ±2**C. The lighting will be 50-70 
footcandles on a 16 hour daylight photoperiod. During the holding 
period, they will receive a suspension of algae (Selenastrum 
capricornutum) supplemented with a blended fish food/cerophyl 
suspension at least every 3 days. First-instar daphnids. (<24 hours 
old) will be selected for testing and will not be fed during the 
test. 

Mysid shrimp (Mysidopsis bahia) will be obtained from a com
mercial supplier (e.g., Sea Plantations, Inc. or Gulf Breeze 
Specimens) and maintained in culture at ABC. Mysids will be cul
tured following the techniques described by the U.S. EPA (10). 
Test mysids will be selected from, a sub-culture of immature 
individuals. 

5.3 Effluent Sample. The sample submitted to ABC for testing 
must be a 24-hour composite sample, consisting of equal volumes 
taken every hour (2). The sample should be collected in a glass or 
polyethylene container, refrigerated after collection, and shipped 
to arrive at ABC within 24 hours after collection. A one-gallon 
sub-sample of the 24-hour composite will be satisfactory for the 
toxicity test(s) required. ABC can provide sample containers and 
mailing cartons and can assist plant personnel in shipping arrange
ments so that the sample arrives at ABC in a timely manner.' 

5.4 Dilution Water. It will not be necessary to collect 
actual receiving water for effluent dilutions for this test. The 
biomonitoring regulations recommend the use of reconstituted fresh
water or saltwater listed in the EPA effluent methods manual (3). 
The freshwater dilution water (for Daphnia sp.) will be a hard 
reconstituted water of 160-180 mg/l hardness (as CaCOa). The 
reconstituted saltwater (for Mysid sp.) will ..be prepared from a 
commercial salt mix similar in composition'to that listed in the 
EPA effluent manual (3) and adjusted to a test salinity of 15-25 
ppt. 

5.5 Screen Test. The biomonitoring- regulations require that 
a 24-hour 100% effluent screen be conducted before more definitive 
(LC50) testing is considered. As stated in section 4.0, if ^20% of 
the test organisms die in the 100% solution, the permittee shall 
then conduct a 48-hour static replacement LC50 test. This latter 
test is discussed in section 5.6. 
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The screen test will be conducted in 250 ml glass beakers 
containing 200 ml of solution. These test chambers will be held in 
a controlled temperature area at 20 ±2*'C on a 16-hour daylight v£. 
8-hour darkness photoperiod with 30-minute dawn/dusk transition 
periods. The screen test will include duplicate test chambers at 
100% v£. duplicate control chambers containing dilution water only. 
Ten test organisms will be placed in each replicate; therefore, 
twenty total organisms will be exposed to the 100% effluent and 
control (dilution) water. 

After a 24-hour exposure period, the test chambers will be 
observed for mortality and abnormal effects. If the combined 
replicate mortality is ^20%, the 48-hour LC50 test will be 
initiated. 

5.6 48-Hr LC50 Test. The definitive test will be conducted 
by exposing the test organisms to at least 5 effluent concentra
tions and a dilution water control. The test will be conducted 
using duplicate beakers per concentration containing 10 test 
organisms per beaker (=20 per concentration). The test concentra
tions used will follow one of the logarithmic series presented in 
Table 1. The most common concentration series used is 10-100% (10, 
18, 32, 56 and 100%). Several effluent toxicity tests conducted by 
ABC have shown that most industrial effluents are toxic within this 
range. 

The test organisms will be placed in the test chambers by 
stratified random assignment within 30 minutes after solution 
preparations. The test chambers will be observed for mortality 
and/or abnormal effects every 24 hours, with a record maintained of 
mortality and abnormal behavior for each concentration tested. 

5.7 Test Procedure - Chemical and Physical. Upon receipt of 
the test effluent, the following parameters will be measured of the 
100% effluent: temperature, dissolved oxygen, pH, conductivity and 
hardness. These same parameters, except hardness, will be measured 
at 0 and 48 hours of definitive testing in one replicate of the 
control, low concentration, middle concentration and high concen
tration solutions. 

5.8 Analysis of Results. The results of the definitive study 
will be statistically analyzed for 24 and 48 hour LC50 values and 
their corresponding 95 percent confidence limits. These values 
will be determined by an LC50 computer program developed by Stephan 
et al. (Hi- or by manual methods described by Litchfield-Wilcoxon 
(12) and Stephan (13). ^ •' ' ;• 

5.9 Report. One copy of the report will, be submitted. The 
report will contain all original raw data. Additional copies will 
be provided, if requested by the sponsor,-at a copy rate of $50 per 
copy. The report- will include the following: 

5.9.1 Study dates, name and address of test facility. 
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5.9.2 Objectives and test methods. 

5.9.3 Reference to the statistical methods used for data 
analysis. 

5.9.4 Description of test effluent (date of receipt, storage 
conditions, physical characteristics, and method of preparing test 
concentrations). 

5.9.5 Description of test design. 

5.9.6 Summary of the data analysis, mortality observations 
and test water quality. 

5.9.7 Location of raw data. 

5.9.8 List and signatures of study personnel. 

5.9.9 GLP compliance statement by study director and a 
statement by ABC's Quality Assurance Unit. 

5.9.10 The report appendix will contaiia the original raw data 
for mortality observations and water quality, letter of test 
authorization, letters of authorized protocol changes and a copy of 
the approved protocol. 

5.10 Data Retention; All original raw data generated in the 
preliminary and definitive studies will be provided to the study 
sponsor in the appendix to the final report. A copy of the data 
will be retained in ABC's archives. 

6.0 PROTOCOL CHANGES 

In the event that modifications of this protocol are deemed 
necessary, a written statement of any changes and reason(s) pro
posed by the study sponsor or ABC will be submitted to the .other 
party. All agreed changes will be expressed in writing, signed and 
dated by the sponsor's study director. The signed changes will be 
appended to the protocol and included with the final report. This 
protocol is subject to revision when felt necessary to comply with 
. changes in federal regulations and state of the art methodology. 
The protocol for a specific study will not be changed while the 
study is in progress without discussion with the study sponsor. 

7.0 SPONSOR AUTHORIZATIONS DURING THE STUDY _ , 
, P • 1. • 

. . . • • , . 

Should a problem develop while the study is in progress, ABC 
will notify the study director within 24 hours. The problem and 
suggested test modifications will be discussed by telephone. ABC 
will proceed with the changes felt necessary lipon the verbal au
thorization of the study director. A letter for written authori
zation will then be submitted by ABC to the study director and 
handled in the same manner discussed in section 6.0. 
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8.0 TEST-SPECIFIC INFORMATION 

8.1.1 General. The following items will be addressed for 
each static bioassay. This information is necessary to be in 
compliance with Good Laboratory Practice Regulations (8). Sections 
8.2, 8.3, 8.7 and 8.9 are to be completed by the study sponsor. 
Sections 8.4, 8.5 and 8.6 will be completed by ABC. 

8.1.2 GLP Compliance. To be in compliance with the Federal 
Good Laboratory Practice regulations, the report of the investiga
tion conducted utilizing this protocol must contain a statement 
that the study was conducted in accordance with one of the follow
ing GLP's. 

1. U.S. F.D.A. Good Laboratory Practice Regulations (21 CFR 58). 

2. U.S. E.P.A. Good Laboratory Practice Standards; Toxic Sub
stances Control (40 CFR 792). 

3. U.S. E.P.A. Good Laboratory Practice Standards; Pesticide 
Programs (40 CFR 160). 

4. OECD Principles of Good Laboratory Practice; Annex 2 C(8l) 
30(Final). 

5. Any state or local GLP which may-apply. 

The specific GLP regulation, for which this study specific 
protocol and resultant study must be in compliance with, is to be 
designated by the study sponsor in section 8.8 of this protocol. 
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8.2 Study Sponsor: 

8.2.1 Company Molycorp, Inc. 

8.2.2 Address 3 miles East of Questa on State Rd. 58 

P. 0. Box 469, Questa, New Mexico 87556 

8.2.3 Sponsor's Study Director 

Mr. Fred Martinez 

Name Title 

8.3 Effluent: 

8.3.1 Sample Number Water Diversion Channel 
8.3.2 NPDES Permit Number NM-0022306 

8.3.3 Physical Description clear liquid 

8.3.4 Handling Precautions Normal' 

8.4 Test Concentrations: To be determined after 24-hour screen 
of 100% effluent and consultation with.study sponsor. 

8.4.1 Sponsor's study director notified of screen results: 

Date 3/7^^ / ^ b ABC Biologist ^ 5 ( ^ / ^ ^ ^ P ^ y J ^ ' L ^ 

100% effluent screen = ^20% mortality P ' <20% mortality 

8.4.2 Definitive test concentrations agreed upon: 

8.5 Test Organisms: 

8.5.1 Species Daphnia magna 

8.5.2 Supplier ABC in-house culture 

8.6 Study Dates: 

8.6.1 Proposed starting date of definitive study 3/26/86 

8.6.2 Proposed completion date of definitive study 4/15/86 

8.7 ABC Study Personnel; -•.'.;;-. 

8.7.1 Study Director 

Alan D. Forbis Aquatic Biologist III 

Name Title 
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8.7.2 Aquatic Supervisor 

Carl M. Thompson Aquatic Toxicology Supervisor 

Name Title 

8.8 GLP Compliance (check the most appropriate): 

EPA-FIFRA ; EPA-TSCA ; FDA ; OECD ; Other NPPES-EPA 
8.9 Protocol Approvals. The following is to be signed by the 

appropriate study personnel: 

Sjojp's Study Director (D 

; Title Date 

8.9.2 ABC's Study Director 

J ^ ^ S? ^ ^ - Aquatic Biologist III 3-27-86 
Name Title Date 

Leader 
Group Leader, 

ntarimail Toxico logy 3-27-86 
Name '̂  ' Title-- Date 

8.10 Authorization to return the test material and sample: 

8.10.1 Sponsor's authorized agent to receive the test material 
and sample. 

Mr. Fred Martinez 

^ ^^uo^^\}KPAf ^Iz^l^^ 

Name Title 

8.10.2 Shipping Address. 

Molycorp, Inc. 
Company 

3 miles East 
Street Address 

Questa, 
City 

505-586-0212 

of Questa Highway 38 

New Mexico 
State, .;.. 

87556 
.. Zip Code 

Phone Number 

8.10.3 Hazardous shipment information-. 

Proper Shipping Name 

Class of Restricted Article (e.g. flammable, poison, radioactive, 
etc.) 

Cl) Due to the time restrictions for effluent testing following receipt of 
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TABLE 1: Guide to selection of experimental concentrations 
based on progressive bisection of intervals on 
logarithmic scale. 

Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 

10.0 10.0 10.0 

5.6 

3.2 3.2 3.2 

1.8 

1.0 1.0 1.0 

10.0 

7.5 

5.6 

4.2 

3.2 

2.4 

1.8 

1.35 

1.0 

10.0 

8.7 

7.5 

6.5 

5.6 

4.9 

4.2 

3.7 

3.2 

2.8 

2.4 

2.1 

1.8 

1.55 

1.35 

1.15 

1.0 
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TABLE 2: Chemical characteristics of well water used 
by ABC's Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

pH 

Hardness (CaCOa) 

Alkalinity (CaCOa) 

Conductivity 

NH3-N 

NO3-NO2-N 

Ortho-Phosphate 

Aluminum 

Arsenic 

Cadmium 

Chromium-

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

Concentration 

15-20'»C^ 

9.2-10.1 ppm^ 

7.8-8.3^ 

225-275 ppm^ 

325-375 ppm^ 

700 )Jmhos/cm 

0.60 ppm 

0.20 ppm 

0.10 ppm 

<0.010 ppm 

<0.0005 ppm 

<0.002 ppm 

<0.006 ppm 

<0.003 ppm 

<0.002 ppm 

<0.004 ppm 

0.017 ppm 

0.0008 ppm 

<0.013 ppm 

<0.0004 ppm 

0.001 ppm 

After aeration. \- ' •. 

Represents seasonal variation, with : the monthly 
range not exceeding 10%. 

.1 

"Below minimum detectable l i m i t s . 
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SUMMARY 

The acute toxicity of Outfall 002 to Daphnia magna was assessed for 
.U.S. EPA Region 6 NPDES permit requirements using the methods outlined 
by the Committee on Methods for Toxicity Tests with Aquatic Organisms. 
Water quality parameters of temperature, dissolved oxygen, conductivity, 
hardness, alkalinity and pH were measured on receipt of the sample and 
were within acceptable limits. 

The results of the 24-hour static Daphnia magna toxicity screen 
indicated that the mortality was <20% for Outfall 002. In fact, no 
mortality was observed after the 24- hour exposure period. Therefore, a 
definitive 48-hour static acute study was not required. All reported 
values were based upon nominal concentrations. 

The no-effect level for Outfall 002 was estimated to be <100% 
effluent after 24-hours, since exposed Daphnids exhibited surfacing at 
the 100% effluent level. 
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INTRODUCTION 

This static bioassay was performed by the Aquatic Toxicology 
Division of Analytical Bio-Chemistry Laboratories, Inc., Columbia, 
Missouri, for Molycorp, Inc., from June 26, 1986 to June 27, 1986. The 
purpose of this test was to assess toxicity of a 100% solution of 
Outfall 002 to Daphnia magna. The assessment was designed to meet the 
NPDES permit process in U.S. EPA Region 6 (1) requiring biomonitoring of 
industrial discharges. The screen test was conducted following the 
procedures outlined in ABC protocol #8301, as approved by Mr. Fred 
Martinez; Molycorp, Inc. on July 3, 1986. 

METHODS AND MATERIALS 

The procedures applied for the 24-hour toxicity screen were basic
ally those described in Methods for Measuring the Acute Toxicity of 
Effluents to Aquatic Organisms (2), Methods for Acute Toxicity Tests 
with Fish, Macroinvertebrates, and Amphibians (3), Standard Practice for 
Conducting Acute Toxicity Tests with Fishes, Macroinvertebrates and 
Amphibians (4), Proposed Standard Practice for Conducting Acute Toxicity 
Tests on Aqueous Effluents and Fishes, Macroinvertebrates and Amphibians 
(5), and Standard Methods for Examination of Water and Wastewater (6). 
The test lot of Daphnia magna was obtained from an in-house culture at 
ABC. The taxonomic key presented by Pennak (7) was used to identify the 
test daphnids to species. All test daphnids were held in a controlled 
temperature area at 20 (±2)*'C. The lighting was 50-70 footcandles on a 
16-hour daylight photoperiod. During the holding period, the daphnids 
were fed a suspension of algae (Selenastrum capricornutum) at least 
every 3 days. First-instar daphnids (<24-hours old) were selected for 
testing and were not fed during the test." 

The static Daphnia bioassay was conducted in 250-ml glass beakers 
containing 200 ml of sample and/or ABC hard reconstituted water composed 
of the following compoimds in the amounts stated per liter of deionized 
water: 

192 mg NaHCOs 
120 mg CaS04-2H20 
120 mg MgS04 
8 mg KCl 

This reconstituted water was prepared to yield a total hardness of 
160-180 mg/l (as CaCOs), a total alkalinity of 110-120 mg/l (as CaCOs) 
and an initial p"H of 7.6 to 8.0. 

These vessels were kept at 20 (±2.0) **C in a temperature controlled 
area. The lighting was maintained at 50-70 footcandles on a 16-hour 
daylight photoperiod. 

A 24-hour screen test, composed of duplicate 100% effluent chambers 
was performed to estimate the toxicity of the effluent. Also included 
was a duplicate ABC hard reconstituted water control. A five-six 
concentration static acute toxicity study would be performed if ^20% 
mortality was observed after 24-hours in the screen test. 
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The Outfall 002 sample (NPDES Permit Number NM-0022306) was 
received on June 26, 1986 as a clear liquid and was received at ll^C. 
The sample was allowed to warm to test temperature before Daphnids were 
added to test solutions. 

RESULTS 

After 24-hours, the results indicated that the mortality of Daphnia 
magna to Outfall 002 was <20%. The no-effect concentration was 
estimated to be <100% effluent since surfacing was observed in the 100% 
effluent test chambers. Since mortality was not ^20% after 24-hours in 
the screen test, a definitive study was not required per biomonitoring 
guidelines established for U.S. EPA Region 6. 

Table 2 presents the water quality parameters measured, on sample 
receipt. Hardness and alkalinity (as CaCO.) and conductivity for the 
Outfall 002 sample were 818 mg/l, 156 mg/l and 1400 pMHOS, respectively. 
Dissolved oxygen and pH for this sample were 8.9 mg/l , and 7.5, 
respectively, and were considered adequate for testing (3). 

The study was conducted following the intent of the Good Laboratory 
Practice Regulations (8) and the final report was reviewed by Analytical 
Bio-Chemistry Laboratories' Quality Assurance Unit. All original raw 
data was provided to Molycorp, Inc. with a copy retained at Analytical 
Bio-Chemistry Laboratories. 
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TABLE 1: Chemical Characteristics of Well Water 
Used by ABC's Aquatic Toxicology Division. 

Parameters 

Temperature 
a 

Dissolved Oxygen 

pH 

Hardness (CaCOa) 

Alkalinity (CaCOa) 

Conductivity 

NO3-N 

NO3-NO2-N 

PO4-P 

Aluminum 

Arsenic 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 
Measured organochlorine 
pesticides plus PCB's 

Concentration 

15-20°C^ 

9.2-10.1 ppm^ 

7.8-8.3^ 

225-275 ppm^ 

325-375 ppm^ 

700 nmhos/cm 

0.74 ppm 

0.74 ppm 

<0.10 ppm 

<20 ppb 

<0.2 ppb 

.<2 ppb 

<3 ppb 

<4 ppb 

<3 ppb 

12 ppb 

<5 ppb 

<0.5 ppb 

<15 ppb 

<5 ppb 

11 ppb 

After aeration. 

Represents seasonal variation, with ,-the monthly 
range not exceeding 10%. 

c 
Less than minimum detectable limits for organo
phosphorus and organochlorine which were. <0.10 
and <0.50 ppb, respectively. 

Sample dates: Trace elements = April 2, 1985, 
Organophosphate and organochlorine analyses = April 
2, 1985. 
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TABLE 2 
Water Quality Measurements of 100% 
Outfall 002 Upon Sample Receipt 

100% 
Outfall 002 

a 

Temperature 11* 

Dissolved Oxygen 8.9 

pH*̂  7.5 

Conductivity 1400 

Hardness^ 818 

Alkalinity^ 156 

Temperature **C - Monitored with a mercury ther
mometer . 

Dissolved oxygen concentrations (mg/l) - Dissolved 
Oxygen/BOD Meter (Nester Co. Model 8500). Satura
tion at 11*0 is 11.1 mg/l. 

*̂ pH - pH Probe (Corning Model 476182) used with a 
Corning Model 125 pH and mV meter. 

^^Conductivity (pMHOS) - Conductivity Meter (YSI 
Model 33). 

^Hardness and alkalinity (mg/l as CaCO..) - HACH 
Model AL-DT and HAC-DT. 

*Test solutions allowed to warm to test temperature 
(21''C) before addition of daphnids. Dissolved 
oxygen saturation at 21°C is 9.0 mg/l. 
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QUALITY ASSURANCE STATEMENT 

Quality Assurance Statement for final report #34867 entitled, 
"Assessment of the Acute Toxicity of Outfall 002 to Daphnia magna," for 
Mr. Fred Martinez, Molycorp, Inc.; Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all studies con
ducted at our facilities are designed and function in conformance with 
good laboratory practice regulations and the protocols for individual 
laboratory studies, an inspection of the final report for Outfall 002 
was conducted and foimd to be in acceptable form by a member of our 
Quality Assurance Unit. A final inspection of all data and records on 
July 14, 1986, indicates that the report submitted to you is an accurate 
reflection of the study as it was conducted by ABC Laboratories. 

Should you have any questions relating to the information provided 
in this statement or the function of our Quality Assurance Unit, please 
contact the QA Unit at your convenience. 

ur. hinKC. 
Kathy Ldndholt Dite 
Quality-Assurance Officer 
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STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC report #34867 entitled, "Assessment 
of the Acute Toxicity of Outfall 002 to Daphnia magna," for Mr. Fred 
Martinez, Molycorp, Inc.; Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all aquatic 
toxicity tests conducted by our facility follow good laboratory 
practices, ABC's study director for the above test herein confirms that 
the study was conducted in comjpliance with the U.S. E.P.A. Good 
Laboratory Practice Standards; Toxic Substances Control (40 CFR 792). 

All original raw data were sent to Molycorp, Inc., with a copy 
retained at Analytical Bio-Chemistry Laboratories. 

Alan D. Forbis Date 
ABC Study Director 
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APPENDIX - RAW DATA 

NOTE: Some of the records which appear in this raw data appendix have 
been provided as photocopies of original records on file at ABC. 
This has been done by necessity for certain data which are used 
commonly in several studies at ABC. Such records include 
organism culture logs. 
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EFFLUENT TOXICITY TEST 
MORTALITY AND BEHAVIORAL OBSERVATIONS 

Effluent 
Designation: O02, QlPfMlA^ 
I n d u s t r y : liAQl-VCOKPy %l\/t^ 

Study No.: 3 ^ ̂ ^7 
ABC Study . 

Director: A-. FVlZBiS 

Lab Form No. 91 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Columbia, Missouri 65205 

Q^elim. n Definitive Test Species: J^yUi^ ̂vu»a>u,(Lot # ĝ -g-5) 

Date Initiated; [rl-zlfi/ffU K^Oĵ ix^ Test Termi na t ed: ^lzij^(ff 
Dilution Water: SJ/A NO./Vessel; /Q Vessel Size; J2SDK.,^ 

Effluent 
Cone. (%) 

Control /\. 

24 hours 
Dead Obs. 

4 8 hour s 
Deadl Obs. 

72 hours 
Dead Obs. 

96 hours 
Dead Obs. 

^ z 
A7 6 o_ 

)0b A 0 
/3 0 

Observer 

Date 

«5p \Z:DX^ 

Remarks; N = Normal; LOE = Loss of Equilibrium; 

SUR = Surfac.ing 

Prepared By:. 

Checked By: 

: S M ^ 
COu.' 

Date : C./>(^[^ 
Date: 7 / 9 / s i ^ . 
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WATER QUALITY FOR EFFLUENT SAMPLES 

n/n2^ p/u-l-l^M Test Material: 

Study No.: •'^^ 9.1^-7 
Protocol No.: ^ ^ ^ r 
ABC Study Director:, A - ' F O l ^ t 3 ] S 

Lab Form No. 28b 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, Missouri 65205 

Concentration 
•' mg/l 

DAY 

Temp 
"C 

D.O. 
pH 

Cond. 
pMhos 

DAY 

Temp 
"C 

D.O. 
mg/l pH 

Cond. 

DAY 

Temp D.O. 
mg/l pH 

Cond. 
yiMhos 

DAY 

Temp D.O. 
mg/l pH 

oissoi.\/&o ox^e& l̂(i>oD Mere:i^(fje:s7U:R COHPANY I^ODISL. 'ZS<:>o), (S> 
Dissolved oxygen concentrations - Dissolved Oxygen Probe (YCI DisjjUl'Ved Oxygen Syotcm Model 54). 

'pH-pH Probe (Corning Model 476182) used with Corning Model 125 pH and mV meter. 

\c\cw iv=.iii|# ..f• V • ,, V.V..1LU. i.c.i.v. ..j.i>.. ».̂ »j • U a t e 

E f f l u e n t o n 
R e c e i p t 

file:///c/cw


PREPARATION OF EFFLUENT CONCENTRATIONS (vo lume/vo lume) 

E f f l u e n t Lab Form N o . : 94 
D e s i g n a t i o n : O O Z ( y U T F A L L ^ ^ ^ ^ ^ ^ ^ ^ ^ B i o - C h e m i s t r y Labs 
I n d u s t r y : r]/)LYCOI^, l/[/C^ A q u a t i c T o x i c o l o g y D i v i s i o n 
Q -̂„r̂ r̂ Mo '̂  "^UO L ^ "^^00 ABC L a n e ; P . O . Box 1097 
S t u d y NO. ; j y ^ t . / C o l u m b i a , MO 65205 
ABC S t u d y , - - > , / . 
D i r e c t o r : ^ 

Q f ^ L I M I N A R Y • DEFINITIVE 

D i l u t i o n W a t e r T y p e : . 

D A B C w e l l w a t e r Q ^ C Recon . W a t e r ^HA/fp) 

D E f f l u e n t R e c e i v i n g W a t e r D O t h e r 

Sample No. A l i q u o t Volume D i l u t i o n Volume F i n a l Cone . 
(ml) (ml) (%) 

2 _ZQO___ o 7 ^ 7 . 
3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

R e m a r k s : 

P r e p a r e d By: ^ ^ ^ V ^ ^ ^ k ^ p < l 4 y p j y 0 D a t e : C / s M / T l ^ 

Checked By: 4 . ^ A / S ~ ^ D a t e : '^/f/STL 

S t u d y D i r e c t o r : / f / < ^ Q - ^^hiL^ • D a t e : :7'M/'fc 
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OBSERVATIONS AND/OR REMARKS FORM 

r e s t M a t e r i a l : g>OZ. <0c.A<4// 
Study No. ; 3 ^ ^ ^ ^ 

P r o t o c o l No. ; •S=€i.̂ S'3>o/ 
ABC S t u d y 
D i r e c t o r : /4./»'-Sro 

Lab Form N o . : 55 

A n a l y t i c a l Bio-Chemis t ry Labs 
, A q u a t i c Toxicology D i v i s i o n 

7200 ABC Lane, P.O. Box 1097 
Columbia, Missour i 65205 

Date/Initials Comments 
G/zCpJ^tf As jk.̂ Vi.t/>^ /<6:c7/at>f>-k>-hzj( ^ \ ^O^ rCovMo \ / 0^ | * ^ ^ ^ 

iz-

h[\ ^'^cA ^ ; ^ A o - ^ ^ ^ ^ 
V.rr«I Ar ' t ^K '^ ' 

P r e p a r e d By: l £ i P ^ . ^ J ^ ~ ^ P ^ 

Checked By; ^^Qjf^AC^^yit^vV^ 

D a t e ; ^y 7^t/^ ' ^ ^ 

p̂ ^̂ - i/ ' i 1^^ 
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INVERTEBRATE CULTURE RECORD 

Species: ^^^(?\^YUy- J^^^^yij. 

Lot No. : "60 ~ f ^ - S ' 

Date I n i t i a t e d : ( r /^^/ t r i r 

Lab Form No : 52 

A n a l y t i c a l B i o - C h e m i s t r y Labs 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC L a n e , P . 0 . Box 1097 
C o l u m b i a , MO 65205 

Date 

No. 
A d u l t 
A l i v e 

I n s t a r 
P r e s e n t 

Fed &.. 
Changed 

S t u d y 
I . D . Comments 

Obs. 
By; 

C / y ^ ^ O 2 5-0. ^ > S . 

^/lO -z-30 • S F 

bh i ?^o y 11 I I 6E 
iL P zn. n/Z.0 ^ ^"i^oPpae. 

cT 
^ 

Ulk. l o ruZO l ^ ( ( SF 
wa i ^ i 3P 7r7S> 

i / 
i ^ f ^5 

Lh. 3o n/ Xco i y ^ IV f f OP<s^ 

S cP ux, Z^o e r 
K F T Z ^ 

_2jL2J i i I p . -

C / z ' f s a {.T. ^ - ' J 

( i A ^ ^O ' 1 -&t> 
• / 

/< I 

^/zl. .5F" 

"This is art ex Id cop IT ot 
jh(> original document" 

^ r ^ ^ ^ ^ . d Q t o - A r - ^ ^ - ^ ^ w: 

P r e p a r e d by: 

Checked b y : ^^Oj^A(^nyy)np\J 
D a t e ; C/-?/lrG 

D a t e :__Z 

STU0Y#0 3 4 8 b l P g . O 0 l 4 o f O O 3 l 



I-:0LYCORP, INC. 

QUESTA DIVISION 

This sheet represents a chain of custody for effluent samples collected 

at 0O3^ QCLfPa// t^Ajd g^'g /)rse^''P ^/=>r,'^^^ Cfi^j^o. AJ. nn , 

located in Taos County, Questa, New Mexico on ^ ^ /ZT / ^ ^ 

Sample bott les were prepared by Molycorp employees in accordance with 

guidance set forth by the U.S. Environmental Protection Agency for the 

exist ing program permit. Sampling procedures were also followed in 

accordance with permit requirements. 

Sample (s) Ident i f icat ion OO^ ^ajtAuJ^ 

eS'^/QrseP»P \<,:pP.^*^^ 

Sample (s) collected at: CO^ e?aJbCî P 9'e>l>^/^ / i ^ />o ' - - / y»y^^ r7<r»f>t^»s.. v4=»_ 

^ / ^ ^rSfAJ/ti ^ ^ r J ^ '7.'£^^9^ ^^^_A Jo/woU,^ 

' ( J / r ^ V K h ^ ^ 
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'ir.plcs. handed over to carrier by Molycorp employee 

D.^TE : OQ / a ^ /'E ^ 

TIME: '^:0(D^S(^^ 

CARRIER: - ^ ^ ^ l ^ ^ J / / ^ ^ ^ j / w g ^ — > XiT) /^^ .>i^X-/g>ogig"/9/4^^.wi^ . 
sZP / O TS' ~~~~~ / " J\J.< 

EMPLOYER: / ^ 'oH^ C:o ^ . n 

MOLYCORP PERNONNEL: "̂"Nr/ ^ U L P / ^ ^ ^^>^^-^.'0^ 

Saaple(s) delivered to ABC Lab for analysis. please sign and date this 

letter upon receipt of S3mple(s) 

Sample received by: ABC Laboratorie . jnc. 
7200 ABC Lane 
P.O. Box 1097 
Columbia, MO 65205 

<314) 474-8579 

for the following analyses: Toxicity testing 

Received by: A P ^ A 

DATE: Ghkhf^ in: 30 AiiA 

Plear.e return this letter with the analytical results,signed and dated below. 

/ '' Tiate 
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DEFINITIVE CONCENTRATION NOTIFICATION 

Firm: MoP/COKP 7:NCP)RFoKAr(^ 
Address : P . / ) .^Bc^X ^ b ^ 
Ci ty/St a te /Zip -.{VlAJPjfP A/A/. 'SVSSC 
Phone; (.$'̂ 5") 5~K'G " P 7 ^ l Z-

Lab Form No. ; 186 
Ana ly t i ca l Bio-Chemistry Labi; 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Columbia, MO 65202 

Sponsor 's Study Di rec to r : M l ^ . / ^ ^ Z 9 M A / ^ T I A J B - ^ 

Person n o t i f i e d ; same(uO Other; 

7pfP? Date of Notification: 

Notification of preliminary testing results with the 

following definitive test levels agreed upon: 

Test Material ABC # Test Species Test Cone, (mg/l) 

Oa^JToOZ 3H^7 ^.^^Wm^^ U/A 

Noti f ied B y : _ r l 5 d i Date; 
- ^ V. 

I l l 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES. INC. 
P.O. Box 1097 • Columbia. MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

RECEIVED 

JfJl B '8B 

I • '•^.<^, 
— I", u.' O 

ABC PROTOCOL NO. 8301 

(August 21, 1984) 

Effluent Static Bioassay with Daphnia magna or 
Mysid Shrimp (Mysidopsis bahiaj to 

Meet EPA Region 6 NPDES Biomonitoring Guidelines 

ABC Study Number 34867 

Test Material Outfall 002 

Test Species Daphnia magna 
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1.0 INTRODUCTION 

The use of bioassays in the identification and control of 
industrial effluents is rapidly increasing. Indeed, aquatic 
toxicity tests are presently being incorporated into the NPDES 
guidelines of the Federal Clean Water Act (1). To assist industry 
in meeting requirements set forth by legislation and regulatory 
agencies, Analytical Bio-Chemistry Laboratories, Inc. offers a 
complete range of aquatic bioassay tests of industrial effluents. 

As part of the NPDES permit process in U.S. EPA Region 6, a 
biomonitoring requirement has been imposed for certain permit 
holders in that area. Discharges subject to the new regulations in 
Region 6 (Texas, New Mexico, Oklahoma, Arkansas and Louisiana) will 
be required to submit aquatic toxicity data on their effluents to 
EPA on a periodic basis. 

This ABC protocol discusses the biomonitoring guidelines in 
Region 6 and describes ABC's technical approach to assist industry 
in complying with these regulations. 

2.0 OBJECTIVES 

The primary objective of the toxicity test described herein is 
to evaluate the acute toxicity of an effluent to freshwater or 
marine invertebrates under static conditions. The species selected 
for this testing include Daphnia magna (freshwater effluent, <5 ppt 
salinity) and Mysidopsis bahia~(saltwater effluent, ^5 ppt salin
ity). The effluent will first be tested on a 100% effluent screen 
basis. If the screen results in ^20% mortality of test organisms, 
a 48-hour, five concentration LC50 test will be conducted. An LCso 
is the approximate concentration (percent) of test effluent that 
produces 50 percent mortality of test organisms after prescribed 
intervals (24 and 48 hours). 

3.0 TESTING FACILITY 

The study will be conducted by the Aquatic Toxicology Division 
of Analytical Bio-Chemistry Laboratories, Inc., 7200 East ABC Lane, 
P. 0. Box 1097, Columbia, Missouri 65205 (314-474-8579). 

4.0 REGION 6 BIOMONITORING REQUIREMENT 

The following biomonitoring requirement is now being included 
in the NPDES permit process for many major industrial discharges in 
EPA Region o. The permit language given.here was that presented by 
the U.S. EPA at a regional workshop on the matter (2): 

The permittee shall determine if the effluent from this 
outfall is lethal to twenty (20) percent or greater of 
the culture of test organisms by' use of the "Range-
Finding Screening Test," set out in "Methods for Meas
uring the Acute Toxicity of Effluents to Aquatic 
Organisms," EPA-600/4-78-012 (Rev. July, 1978) (3). 
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Organisms for this test shall be Daphnia sp. if the 
effluent is less than five (5) parts per thousand 
salinity or Mysid sp. if the effluent is greater than 
five (5) parts per thousand salinity. This screening 
test will be conducted within sixty (60) days of effec
tiveness of the biomonitoring requirements. Tests will 
be conducted once each quarter for a duration of two 
years utilizing a static method for 24 hours and follow
ing this dilution scheme only: 

Effluent sample* - 100 percent by volume 
Dilution water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

If at any time during the two year testing period a test 
shows a lethality of twenty (20) percent or more of the 
test organisms, the permittee shall within twenty-four 
(24) hours conduct a replacement static 48-hour median 
lethal concentration (LC50) test on the originally col
lected sample. Replacement of effluent samples shall be 
once per 24 hours. Organisms for this test shall be 
Daphnia sp. if the effluent is less than five (5) parts 
per thousand salinity and reconstituted fresh water 
(EPA-600/4-78-012 Section 4) shall be used for dilution. 
If the effluent contains greater than five (5) parts per 
thousands salinity, Mysid sp. shall be used as the test 
organism, and reconstituted seawater will be used as 
dilution water (EPA-600/4-78-012 Section 4). The re
maining LC56 methodology is available in EPA-600/ 
4-78-012. 

All screening and LC56 test results shall be reported 
with the Discharge Monitoring Reports. 

It should be noted by the permittee that slight changes from 
the above permit language (e.g., pH modification of effluent) may 
be incorporated into his specific permit. Attention should be 
given to the permit requirements for each effluent before testing 
is initiated. ABC requires that a copy of the permit's biomoni
toring clause be forwarded to ABC prior to testing so that con
sideration can be given to pH modification, etc. 

5.0 METHODS AND MATERIALS 

5.1 Methodology. The methods applied.-for both the prelimi
nary and definitive phases of this test are basically those de
scribed in Methods for Measuring the Acute Toxicity of Effluents to 
Aquatic Organisms (3), Methods for Acute Toxicity'Tests with Fish, 
Macroinvertebrates, and Amphibians (4), Standard Practice for Con
ducting Acute Toxicity Tests witE Fishes, Macroinvertebrates, and 
Amphibia^ (5), Proposed Standard Practice for Conducting Acute 
Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates 
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and Amphibians (6), and Standard Methods for the Examination of 
Water and Wastewater (7). This protocol has been written to comply 
with the federal Good Laboratory Practice Regulations (8). 

5.2 Test Organisms. The species recommended by the EPA for 
this testing are paphnTa sp. and Mysid sp. Daphnia sp. are to be 
used when the effluent salinity is <5 parts per thousand (ppt) and 
Mysid sp. are to be used when the effluent salinity is ^5 ppt. The 
species maintained by ABC, and acceptable by EPA, for this testing 
are Daphnia magna and Mysidopsis bahia. The test lot of Daphnia 
magna will be obtained from an in-house culture at ABC. The tax-
onomic key presented by Pennak (9) will be used to identify to 
species the test daphnids. All test daphnids will be held in a 
controlled temperature area at 20 ±2°C. The lighting will be 50-70 
footcandles on a 16 hour daylight photoperiod. During the holding 
period, they will receive a suspension of algae (Selenastrum 
capricornutum) supplemented with a blended fish food/cerophyl 
suspension at least every 3 days. First-instar daphnids (<24 hours 
old) will be selected for testing and will not be fed during the 
test. 

Mysid shrimp (Mysidopsis bahia) will be obtained from a com
mercial supplier (e.g., Sea Plantations, Inc. or Gulf Breeze 
Specimens) and maintained in culture at ABC. Mysids will be cul
tured following the techniques described by the U.S. EPA (10). 
Test mysids will be selected from a sub-culture of immature 
individuals. 

5.3 Effluent Sample. The sample submitted to ABC for testing 
must be a 24-hour composite sample, consisting of equal volumes 
taken every hour (2). The sample should be collected in a glass or 
polyethylene container, refrigerated after collection, and shipped 
to arrive at ABC within 24 hours after collection. A one-gallon 
sub-sample of the 24-hour composite will be satisfactory for the 
toxicity test(s) required. ABC can provide sample containers and 
mailing cartons and can assist plant personnel in shipping arrange
ments so that the sample arrives at ABC in a timely manner. 

5.4 Dilution Water. It will not be necessary to collect 
actual receiving water for effluent dilutions for this test. The 
biomonitoring regulations recommend the use of reconstituted fresh
water or saltwater listed in the EPA effluent methods manual (3). 
The freshwater dilution water (for Daphnia sp.) will be a hard 
reconstituted water of 160-180 mg/l hardness (as CaCOa). The 
reconstituted saltwater (for Mysid sp.) will be prepared from a 
commercial 'salt mix similar in composition-to;that listed in the 
EPA effluent manual (3) and adjusted to a 'test salinity of 15-25 
ppt. 

5.5 Screen Test. The biomonitoring regulations require that 
a 24-hour 100% effluent screen be conducted befdre more definitive 
(LC50) testing is considered. As stated in section 4.0, if ^20% of 
the test organisms die in the 100% solution, the permittee shall 
then conduct a 48-hour static replacement. LC50 test. This latter 
test is discussed in section 5.6. 
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The screen test will be conducted in 250 ml glass beakers 
containing 200 ml of solution. These test chambers will be held in 
a controlled temperature area at 20 ±2°C on a 16-hour daylight vs. 
8-hour darkness photoperiod with 30-minute dawn/dusk transition 
periods. The screen test will include duplicate test chambers at 
100% vs. duplicate control chambers containing dilution water only. 
Ten test organisms will be placed in each replicate; therefore, 
twenty total organisms will be exposed to the 100% effluent and 
control (dilution) water. 

After a 24-hour exposure period, the test chambers will be 
observed for mortality and abnormal effects. If the combined 
replicate mortality is ^20%, the 48-hour LCso test will be 
initiated. 

5.6 48-Hr LCso Test. The definitive test will be conducted 
by exposing the test organisms to at least 5 effluent concentra
tions and a dilution water control. The test will be conducted 
using duplicate beakers per concentration containing 10 test 
organisms per beaker (=20 per concentration). The test concentra
tions used will follow one of the logarithmic series presented in 
Table 1. The most common concentration series used is 10-100% (10, 
18, 32, 56 and 100%). Several effluent toxicity tests conducted by 
ABC have shown that most industrial effluents are toxic within this 
range. 

The test organisms will be placed in the test chambers by 
stratified random assignment within 30 minutes after solution 
preparations. The test chambers will be observed for mortality 
and/or abnormal effects every 24 hours, with a record maintained of 
mortality and abnormal behavior for each concentration tested. 

5.7 Test Procedure - Chemical and Physical. Upon receipt of 
the test effluent, the following parameters will be measured of the 
100% effluent: temperature, dissolved oxygen, pH, conductivity and 
hardness. These same parameters, except hardness, will be measured 
at 0 and 48 hours of definitive testing in one replicate of the 
control, low concentration, middle concentration and high concen
tration solutions. 

5.8 Analysis of Results. The results of the definitive study 
will be statistically analyzed for 24 and 48 hour LC50 values and 
their corresponding 95 percent confidence limits. These values 
will be determined by an LCso computer program developed by Stephan 
et al. ( H i or by manual methods described by Litchfield-Wilcoxon 
(12) and Stephan (13). ,>. - ̂  

5.9 Report. One copy of the report will be submitted. The 
report will contain all original raw data. Additional copies will 
be provided, if requested by the sponsor, at a copy rate of $50 per 
copy. The report will include the following: 

5.9.1 Study dates, name and address of test facility. 
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5.9.2 Objectives and test methods. 

5.9.3 Reference to the statistical methods used for data 
analysis. 

5.9.4 Description of test effluent (date of receipt, storage 
conditions, physical characteristics, and method of preparing test 
concentrations). 

5.9.5 Description of test design. 

5.9.6 Summary of the data analysis, mortality observations 
and test water quality. 

5.9.7 Location of raw data. 

5.9.8 List and signatures of study personnel. 

5.9.9 GLP compliance statement by study director and a 
statement by ABC's Quality Assurance Unit. 

5.9.10 The report appendix will contain the original raw data 
for mortality observations and water quality, letter of test 
authorization, letters of authorized protocol changes and a copy of 
the approved protocol. 

5.10 Data Retention. All original raw data generated in the 
preliminary and definitive studies will be provided to the study 
sponsor in the appendix to the final report. A copy of the data 
will be retained in ABC's archives. 

6.0 PROTOCOL CHANGES 

In the event that modifications of this protocol are deemed 
necessary, a written statement of any changes and reason(s) pro
posed by the study sponsor or ABC will be submitted to the other 
party. All agreed changes will be expressed in writing, signed and 
dated by the sponsor's study director. The signed changes will be 
appended to the protocol and included with the final report. This 
protocol is subject to revision when felt necessary to comply with 
changes in federal regulations and state of the art methodology. 
The protocol for a specific study will not be changed while the 
study is in progress without discussion with the study sponsor. 

7.0 SPONSOR AUTHORIZATIONS DURING THE STUDY 

Should a problem develop while the stu'dy is in progress, ABC 
will notify the study director within 24 hours. The problem and 
suggested test modifications will be discussed by telephone. ABC 
will proceed with the changes felt necessary upon the verbal au
thorization of the study director. A letter fot written authori
zation will then be submitted by ABC to the study director and 
handled in the same manner discussed in section 6.0. 
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8.0 TEST-SPECIFIC INFORMATION 

8.1.1 General. The following items will be addressed for 
each static bioassay. This information is necessary to be in 
compliance with Good Laboratory Practice Regulations (8). Sections 
8.2, 8.3, 8.7 and 8.9 are to be completed by the study sponsor. 
Sections 8.4, 8.5 and 8.6 will be completed by ABC. 

8.1.2 GLP Compliance. To be in compliance with the Federal 
Good Laboratory Practice regulations, the report of the investiga
tion conducted utilizing this protocol must contain a statement 
that the study was conducted in accordance with one of the follow
ing GLP's. 

1. U.S. F.D.A. Good Laboratory Practice Regulations (21 CFR 58). 

2. U.S. E.P.A. Good Laboratory Practice Standards; Toxic Sub
stances Control (40 CFR 792). 

3. U.S. E.P.A. Good Laboratory Practice Standards; Pesticide 
Programs (40 CFR 160). 

4. OECD Principles of Good Laboratory Practice; Annex 2 C(81) 
30(Final). 

5. Any state or local GLP which may apply. 

The specific GLP regulation, for which this study specific 
protocol and resultant study must be in compliance with, is to be 
designated by the study sponsor in section 8.8 of this protocol. 
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8.2 Study Sponsor: 

8.2.1 Company Molycorp, Inc. 

8.2.2 Address 3<o Miles East of Questa on State Road ̂ 8 

P.O. Box 469, Questa, New Mexico 87556 

8.2.3 Sponsor's Study Director ^ ' 

Mr. Fred Martinez ,„.^^,__ 

Name ~. Title 

8.3 Effluent: 

8.3.1 Sample Number Outfall 002 
8.3.2 NPDES Permit Number NM-0022306 

8.3.3 Physical Description Clear Liquid 

8.3.4 Handling Precautions Normal precautions 

8.4 Test Concentrations: To be determined after 24-hour screen 
of 100% effluent and consultation with study sponsor. 

8.4.1 Sponsor's study director notified of screen results: 

Date i f l ) ^ ABC Biologist S O P ^ ' ^ ^ ^ V h J i W 
100% effluent screen = ^20% mortality X <20% mortality 

8.4.2 Definitive test concentrations agreed upon: 

^ / A 

8.5 Test Organisms: 

8.5.1 Species Daphnia magna 

8.5.2 Supplier ABC in-house culture 

8.6 Study Dates: 

8.6.1 ' Proposed starting date of definitive study 06/23/86 

8.6.2 Proposed completion date of definitive study 07/15/86 

8.7 ABC Study Personnel: 

8.7.1 Study Director 
Supervisor, Invertebrate and 

Alan D. Forbis Bioconcentration Investigations 
Name \ Title 
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8.10.3 Hazardous shipment information. 

Proper Shipping Name 

Class of Restricted Article (e.g. flammable, poison, radioactive, 
etc.) 
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TABLE 1: Guide to selection of experimental concentrations 
based on progressive bisection of intervals on 
logarithmic scale. 

Col. 1 

10.0 

3.2 

1.0 

Col. 2 

10.0 

3.2 

1.0 

Col. 3 

10.0 

5.6 

3.2 

1.8 

1.0 

Col. 4 

10.0 

7.5 

5.6 

4.2 

3.2 

2.4 

1.8 

1.35 

1.0 

Col. 5 

10.0 

8.7 

7.5 

6.5 
5.6 

4.9 

3.7 
3.2 

2.8 

2.4 

2.1 

1.8 

1.55 

1.35 

1.15 

1.0 
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TABLE 2: Chemical characteristics of well water used 
by ABC's Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

pH 

Hardness (CaCOy) 

Alkalinity (CaCOa) 

Conductivity 

NHa-N 

NO3-NO2-N 

Ortho-Phosphate 

Aluminum 

Arsenic 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

Concentration 

15-20°C^ 

9.2-10.1 ppm̂  

7.8-8.3^ 

225-275 ppm^ 

325-375 ppm^ 

700 jjmhos/cm 

0.60 ppm 

0.20 ppm 

0.10 ppm 

<0.010 ppm 

<0.0005 ppm 

<0.002 ppm 

<0.006 ppm 

<0.003 ppm 

<0.002 ppm 

<0.004 ppm 

0.017 ppm 

0.0008 ppm 

<0.013 ppm 

<0.0004 ppm 

0.001 ppm 

After aeration. 

•^Represents seasonal variation, with the monthly 
range not exceeding 10%. 

"Below minimum detectable limits. -̂  .. ' ; . 
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PROJECT PERSONNEL 

The study director of the project for Analytical Bio-Chemistry 
Laboratories, Inc. was Alan D. Forbis; Supervisor, Invertebrate and 
Bioconcentration Investigations. Supervising the conduct of the study 
for Molycorp, Incorporated was Mr. Fred Martinez. The following ABC 
personnel assisted with various phases of the study. 

Name 

Alan D. Forbis 

David Burgess 

Scott Frazier 

Lee T. Schoen 

James Muckerman 

Title 

Supervisor, Invertebrate 
and Bioconcentration 
Investigations 

Biologist II 

Biologist I 

Biologist I 

Biological Technician I 

Initials 

/^Fci>&) 

S F 
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INVERTEBRATE ACUTE TOXICITY COMPENDIUM 

Subject: "Assessment of the Acute Toxicity of Outfall 002 to Daphnia 
magna", 

ABC Study Number: 35134 

Sponsor: Mr. Fred Martinez 

Testing Facility: Analytical Bio-Chemistiry Laboratories, Inc. 
Aquatic Toxicology Division 
P.O. Box 1097 
Columbia, Missouri 65205 (314-474-8579) 

Location of Original Raw Data and Final Report: Molycorp, Incorporated; 

3 Miles East of Questa, State Road 38; P.O. Box 469; Questa, New Mexico 

87556. 

Test Material: Outfall 002 

Test Concentrations: Control and 100% 

Control Water: 160-180 mg/l (hardness), 110-120 mg/l (alkalinity), 

NA (pH) 

Test Dates; Initiation - October 3, 1986 

Termination - October 4, 1986 

Length of Study: 24-hours 

Results: 24-hour NOEL = estimated to be <100% 

Test Species: Daphnia magna ; v: 

Source of Organisms: ABC Laboratories in-house culture 

Age of Organisms at Study Initiation: First-instar; (̂ 24-hours old) 
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SUMMARY 

The acute toxicity of Outfall 002 to Daphnia magna was assessed for 
U.S. EPA Region 6 NPDES permit requirements using the methods outlined 
by the Committee on Methods for Toxicity Tests with Aquatic Organisms. 
Water quality parameters of temperature, dissolved oxygen, conductivity, 
hardness, alkalinity and pH were measured on receipt of the sample and 
were within acceptable limits. 

The results of the 24-hour static Daphnia magna toxicity screen 
indicated that the mortality was <20% for Outfall 002. In fact, no 
mortality was observed after the 24- hour exposure period. Therefore, a 
definitive 48-hour static acute study was not required. All reported 
values were based upon nominal concentrations. 

The no-effect level for Outfall 002 was estimated to be <100% 
effluent after 24-hours, since some of the exposed Daphnids were 
observed to surface and lie on the bottom of test chambers at the 100% 
effluent level. 
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INTRODUCTION 

This static bioassay was performed by the Aquatic Toxicology 
Division of Analytical Bio-Chemistry Laboratories, Inc., Columbia, 
Missouri, for Molycorp, Inc., from October 3, 1986 to October 4, 1986. 
The purpose of this test was to assess toxicity of a 100% solution of 
Outfall 002 to Daphnia magna. The assessment was designed to meet the 
NPDES permit process in U.S. EPA Region 6 (1) requiring biomonitoring of 
industrial discharges. Tbe screen test was conducted following the 
procedures outlined in ABC protocol 8301, as approved by Mr. Fred 
Martinez; Molycorp, Inc. on October 10, 1986. 

METHODS AND MATERIALS 

The procedures applied for the 24-hour toxicity screen were basic
ally those described in Methods for Measuring the Acute Toxicity of 
Effluents to Aquatic Organisms (2), Methods for Acute Toxicity Tests 
with Fish, Macroinvertebrates, and Amphibians (3), Standard Practice for 
Conducting Acute Toxicity Tests with Fishes, Macroinvertebrates and 
Amphibians (4), Proposed Standard Practice for Conducting Acute Toxicity 
Tests on Aqueous Effluents and Fishes, Macroinvertebrates and Amphibians 
(5), and Standard Methods for Examination of Water and Wastewater (6). 

I. Test Organisms 

The test lot of Daphnia magna was obtained from an in-
house culture at ABC. The taxonomic key presented by Pennak 
(7) was used to identify the test daphnids to species. All 
test daphnids were held in a controlled temperature area.at 20 
(±2)**C. The lighting was 50-70 footcandles on a l6-hour 
daylight photoperiod. During the holding period, the daphnids 
were fed algae (Selenastrum capricornutum) supplemented with a 
suspension of fish food at least every 3 days. First-instar 
daphnids (<24-hours old) were selected for testing and were 
not fed during the test. 

II. Test Procedure 

The static Daphnia bioassay was conducted in 250-ml glass 
beakers containing 200 ml of sample or ABC hard reconstituted 
water composed of the following compounds in the amounts 
stated per liter of deionized water: 

192 mg NaHCOg 
120 mg CaS04-2H2q\ 
120 mg MgS04 
8 mg KCl 

The reconstituted water was prepared to yield,a total hardness 
of 160-180 mg/l (as CaCOg) and a total alkalinity of 110-120 
mg/l (as CaCOg). 
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These vessels were kept at 20 (±2.0) "C in a temperature 
controlled area. The lighting was maintained at 50-70 foot
candles on a 16-hour daylight photoperiod. 

A 24-hour screen test, composed of duplicate 100% 
effluent chambers was performed to estimate the toxicity of 
the effluent. Also included was a duplicate ABC hard recon
stituted water control. A five-six concentration static acute 
toxicity study would be performed if ^20% mortality was 
observed after 24-hours in the screen test. 

III. Test Compound 

The Outfall 002 sample (NPDES Permit Number NM-0022306) 
was received on October 3, 1986 as a clear liquid and was 
received at ll'*C. The sample was allowed to warm to test 
temperature before Daphnids were added to test solutions. 

IV. Statistics 

If a definitive study is necessary, the 24- and 48-hour 
LCgo values and corresponding 95-percent confidence limits 
are determined by an LCgo computer program developed by 
Stephan et al. (8). This program calculates the LC5Q statis
tic and its 95-percent confidence limits using the binomial, 
moving average angle and probit methods because no one method 
is appropriate for all possible sets of data. The method of 
calculation selected is that which gives the narrowest confi
dence limits for each separate analysis. 

RESULTS 

After 24-hours, the results indicated that the mortality of Daphnia 
magna to Outfall 002 was <20%. The no-effect concentration was esti
mated to be <100% effluent since surfacing and a daphnid lying on the 
bottom of a test vessel were observed in the 100% effluent test 
chambers. Since mortality was not ^20% after 24-hours in the screen 
test, a definitive study was not required per biomonitoring guidelines 
established for U.S. EPA Region 6. 

Table 2 presents the water quality parameters measured on sample 
receipt. Hardness and alkalinity (as CaCO ) and conductivity for the 
Outfall 002 sample were 470 mg/l, 153 mg/l and 1300 pMHOS, respectively. 
Dissolved oxyge'r and pH for this sample were 9.2 mg/l and 7.4, 
respectively, ana were considered adequate for test.ihg (3). 

The study was conducted following the intent^of the Good Laboratory 
Practice Regulations (9) and the final report was reviewed by Analytical 
Bio-Chemistry Laboratories' Quality Assurance Unit. .. All original raw 
data were provided to Molycorp, Incorporated with a copy retained at 
Analytical Bio-Chemistry Laboratories. 
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TABLE 1 

Water Quality Measurements of 100% 
Outfall 002 Upon Sample Receipt 

Temperature 

Dissolved Oxygen 

PH^ 

Conductivity 

Hardness 
e 

Alkalinity 

100% 
Outfall 002 

11* 

9.2 

7.4 

1300 

470 

153 

Temperature °C -. Monitored with a mercury ther
mometer. 

) . -. 

Dissolved oxygen concentrations (mg/l) - Dissolved 
Oxygen/BOD Meter (Nester Co. Model 8500). Satura
tion at 11*C is 11.1 mg/l. 

^pH - pH Probe (Corning Model 476182) used with a 
Corning Model 125 pH and mV meter. 

Conductivity (|JMHOS) - Conductivity Meter (YSI 
Model 33). 

^Hardness and alkalinity (mg/l as CaCO ) - HACH 
Model AL-DT and HAC-DT. 

*Test solutions allowed to warm to test temperature 
(20°C) before addition of daphnids. Dissolved 
oxygen saturation at 20*0 is 9.2 mg/l. 
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QUALITY ASSURANCE STATEMENT 

Quality Assurance Statement for final report #35134 entitled, 
"Assessment of the Acute Toxicity of Outfall 002 to Daphnia magna," for 
Mr. Fred Martinez, Molycorp, Incorporated; Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all studies con
ducted at our facilities are designed and function in conformance with 
good laboratory practice regulations and the protocols for individual 
laboratory studies, an inspection of the final report for Outfall 002 
was conducted and found to be in acceptable form by a member of our 
Quality Assurance Unit. A final inspection of all data and records on 
October 21, 1986, indicates that the report submitted to you is an 
accurate reflection of the study as it was conducted by ABC 
Laboratories. 

Should you have any questions relating to the information provided 
in this statement or the function of our Quality Assurance Unit, please 
contact the QA Unit at your convenience. 

Kathy (Landholt Date 
Quality Assurance Officer 
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STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC report #35134 entitled, "Assessment 
of the Acute Toxicity of Outfall 002 to Daphnia magna," for Mr. Fred 
Martinez, Molycorp, Inc.; Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all aquatic 
toxicity tests conducted by our facility follow good laboratory 
practices, ABC's study director for the above test herein confirms that 
the study was conducted in compliance with the U.S. E.P.A. Good 
Laboratory Practice Standards; Toxic Substances Control (40 CFR 792). 

All original raw data were sent to Molycorp, Incorporated, with a 
copy retained at Analytical Bio-Chemistry Laboratories. 

Alan D. Forbis Date 
ABC Study Director 
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APPENDIX - RAW DATA 

NOTE: Some of the records which appear in this raw data appendix have 
been provided as photocopies of original records on file at ABC. 
This has been done by necessity for certain data which are used 
commonly in several studies at ABC. Such records include 
organism culture logs. 
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EFFLUENT TOXICITY TEST 
MORTALITY AND BEHAVIORAL OBSERVATIONS 

Effluent 
Designation: d^J-Ul 001-
I n d u s t r y : fli(rUr/rrf> 

Study No. : r ^ S ' l " ^ ^ ' 

/ 4 - ^ / ?>3 /5 
ABC Study 
D i r e c t o r : 

Lab Form No.: 91 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Columbia, Misso\ari 65205 

H^relim. • Definitive 

Date Initiated; icf'^/^ff 
Test Species ;Af̂ ,;̂ ^̂ u4̂ u>(Lot ^ 2G-A'^ 

Dilution Water: 

Test Terminated: 16 f ' j I f j ^ 

No./Vessel; I O Vessel Size; 2P0»*ji 

Effluent 
Cone. (%) 

24 hours 
Dead Obs. z 

4 8 hour s 
Dead Obs. 

72 hours 
Dead Obs, 

96 hours 
Dead Obs, 

Control A O 
3. n. 1̂  

100 A JZ l - C p , 

R C l 
3-S^K. 
7-A/ 

Observer 

Date 

Remarks: N = Normal; LOE = Loss of Equilibrium; 

SUR = Surfacing 

>fe. ccNreoL ^ fi^/:p R&u>h}. v J A i e ^ 

r-
r e p a r e d By:—^^iL 

Checked Bv: /W^O. '^^^^^yztr-

Date! 'ohlpC 
Date : ^d/fSf/^ 
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WATER QUALITY FOR EFFLUENT SAMPLES 

Test Material: n o 4 T o l 1 G O ' 2 -

Study No.: 3 5 / " 5 V 

Protocol No.: S 3 ^ 0 ) 

ABC Study Director: A ^ ^ I ^ L r ^ 

Concentration 
mg/l 

3 

Dissolved-, oxyge 

^pH-pH Probe (Co 

^ 100% 
Effluent on 
Receipt 

DAY 

Temp 
"C 

• • • . 

n cone 

rning 

Temp 

•c 

// 

D.O.^ 
mg/l 

entrati 

Model 4 

D.O. 
mg/l 

7.Z-

PH^ 

ons -

76182 

pH 

7.V 

Cond. 
uMhos 

Dlssol\ 

-) used V 

Cond. 
yMlios 

I:JOO 

Prepared By:^,^, y p f ^ ^ ' Z ^ A ^ ^ ^ Dat 

Checked Byr ^ ̂ a Dat 

DAY 

Temp 
"C 

'ed Ox 

dth C 

Hard 
mg/l 

^70 

D.O. 
mg/l 

ygen P 

orning 

Alk. 
mg/l 

\'^P>-

PH 

1 

robe 

Mode 

HJH3/ 
m^l 

/ \ 

Cond. 
uMhos 

(YSI D 

1 125 

ex / ^ - I ~ £ C 

e: / J / S / ^ 

Lab Form No.: 28b 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, Missouri 65205 
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Effluent 
Designation: 

Industry: 

Study No.: 

ABC Study 
Director: 

PREPARATION OF EFFLUENT CONCENTRATIONS (volume/volujne) 

Lab Form No. : 94 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Colxombia, MO 65205 

A - fTPÎ lXŝ  

g-̂ RELIMINARY 

DiluLion'gWater Type: ^ 

DABC well water B ^ C 

DEffluent Receiving Water 

• DEFINITIVE 

Recon. Water (HA^!)) 

DOther 

Sample No. Aliquot Volume 
(ml) 

Dilution Volume 
(ml) 

Final Cone. 
(%) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

2 j ^ r ^ 
^zor> 

rz>i\ir/zou 
IOO 

Remarks QiUlo^Liiy^ rLĉ j>.̂ .<;P^ /oh/?Cy !̂ (^at,.^^r^SP/<jhl<^'n 

Prepared By: <^^)Q<9^ 

Checked Byj ^/iPi-^PX 

Date: iQ 

[Study Director: M^. O '^^iU. 
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INVERTEBRATE CULTURE RECORD 

S p e c i e s : t>apfy,\t£i_ /WA^j/l^ 

Lot No. : ??(p-/4-^ 

Date I n i t i a t e d ; ^\-\%-^(a 

Lab Form No: 52 

A n a l y t i c a l B io -Chemis t ry Labs 
A q u a t i c Tox ico logy D i v i s i o n 
7200 ABC Lane , P . 0. Box 1097 
Columbia, MO 65205 

Date 

No. 
Adul t 
A l i v e 

I n s t a r 
P r e s e n t 

Fed & 
Changed 

Study 
I . D . Comments, 

Obs. 

111 z. 3o a . l "̂ f ^ 'J^e. ^ o a / Slrl 

iM Sa I » I . 

M l 

Ihk 3<i> ^ ^S 
fzs 3 0 Q 

OPT 
r^ Z r TZ-f-̂  

iho 2P r\^ Hm ^ W W S^ 
/o / -^ 3o '^P(^ ( / r f l O ^ ^ -

•P 
jxtzoofi/j - •Yt' 

^a-gc-A;)-Vo SP 

m 30 A^jm ŷ I I / f SF 
\oh 3o n/ \$o \\ l l '? 
P i PL Ay2.$b P 'f I I 5/-

Tits is an e.'act coisy of 
The document" 

-date /̂ /r/.f/̂  

Prepared by : / J r -^- lP i / ^ H ^ l l j ^ ^ Date V//^/?(^ 

_Date : / O n / S ^ Checked b y : PL ____^_ _ _ ^ 
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QVLSTA-PIVI5I0N 

VNOCAL-76 

!.c::d£d ovi7 t o c a r r i e r by Molycorp eT.ployee 

, o /z- J 8(J> 
1 1 1 ^ : ^ ' . D C 

CARRIER < ] - r̂ < 
EMPLOiER; PUf Pa 

HOLY CORP PE RS ONNEL: ^ . /7^y> 
Sa3cple(s) delivered to ABC lab for analysis. Please sign and date this 

letter upon receipt of sample(s) 

ScEple(s) received by: ABC Laboratories Inc. 
7200 ABC Lane 
P.O. Box 1097 
Columbia, MO 65205 
(314) 474-8579 

for the following analyses: Toxicity testing 

p - ^ ^ ^ ^ ' ^ P \ U \ i i i P Received by: 

/ / / • J / l y i 

DATE: /P'P/0y 

Please return this letter with the analytical results.signed and dated below. 

"This Is an exact copy of 
The orislna! document" ' 

_ date / / - ? - ^ ^ 
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OVETTA - DIVISION 

VNOCAL- 76 

This sheet represents a chain of custody for effluent szr. ' jliiz .•.0" liitid 

Located in Taos County, Questa, New Mexico on /g / 2. / ^ ^ 

Sample bottles were prepared by Molycorp employees in accordance with 

guidance set forth by the U.S. Environmental Protection Agency for the 

existing program permit. Sampling procedures were also followed in 

accordance with pennit requirments. 

Sample (s) Identification 0 0 ^ DUJ-J='<z /̂ / 

7 ? o J £ / ^ f < ^ J^^Ki^J^ , « r 7 i y / ' o ^ 

Sample (s) col lected at " 0 0 ^ ccJtjf^Ul, / ^ / " c r p „ / ^ c^ r ^ r * — y ' > ^ 

^ J f2.c^4^ <^e>n^a^ S</piP^ F ? y ^ l ^ (p_ ' ^ 

P 

By: -^:f- ^ l A . 

"This is an exact copy of 
The oriijinal document" 

date/^±ii 
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DEFINITIVE CONCENTRATION NOTIFICATION 

C i t y / S t a t e / Z i p : (ViAllPtJ^y (J.lA. P ^ l S ^ 

Phone; (5"̂ f) S^h-dZI'L 

Lab Form No.: 186 

Analytical Bio-Chemistry Lab:; 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Columbia, MO 65202 

Sponsor ' s Study Di rec to r 
Person n o t i f i e d : same( 

/f> F=ReO fAARViMe^ 
other: 

lolp^ Date of Notification: 

Notification of preliminary testing results with the 

following definitive test levels agreed upon: 

Test Material ABC % Test Species Test Cone..(mq/l) 

/0̂ (ŷ ^̂ y(LiL. f^W 

2 . l{ - /j^M-c^ jQPlAPeyh . 

l ^ o ^ ^ t L B d . B Y ' . r ^ ^ d ^ k ( ^ ^ l ^ J Date: l O M 1 ^ ^ 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 . Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

® 

RECEIVED 

GCTIH '81 

A. B.C. LABS 

ABC PROTOCOL NO. 8301 

(August 21, 1984) 

Effluent Static Bioassay with Daphnia magna or 
Mysid Shrimp (Mysidopsis bahia) to 

Meet EPA Region 6 NPDES Biomonitoring Guidelines 

ABC Study Number 35134 

Test Material Outfall 002 

Test Species Daphnia magna 
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1.0 INTRODUCTION 

The use of bioassays in the identification and control of 
industrial effluents is rapidly increasing. Indeed, aquatic 
toxicity tests are presently being incorporated into the NPDES 
guidelines of the Federal Clean Water Act (1). To assist industry 
in meeting requirements set forth by legislation and regulatory 
agencies. Analytical Bio-Chemistry Laboratories, Inc. offers a 
complete range of aquatic bioassay tests of industrial effluents. 

As part of the NPDES permit process in U.S. EPA Region 6, a 
biomonitoring requirement has been imposed for certain permit 
holders in that area. Discharges subject to the new regulations in 
Region 6 (Texas, New Mexico, Oklahoma, Arkansas and Louisiana) will 
be required to submit aquatic toxicity data on their effluents to 
EPA on a periodic basis. 

This ABC protocol discusses the biomonitoring guidelines in 
Region 6 and describes ABC's technical approach to assist industry 
in complying with these regulations. 

2-0 OBJECTIVES 

The primary objective of the toxicity test described herein is 
to evaluate the acute toxicity of an effluent to freshwater or 
marine invertebrates under static conditions. The species selected 
for this testing include Daphnia magna (freshwater effluent, <5 ppt 
salinity) and Mysidopsis bahia (saltwater effluent, ^5 ppt salin
ity) . The effluent will first be tested on a 100% effluent screen 
basis. If the screen results in ^20% mortality of test organisms, 
a 48'-hour, five concentration LC50 test will be conducted. An LC50 
is the approximate concentration (percent) of test effluent that 
produces 50 percent mortality of test organisms after prescribed 
intervals (24 and 48 hours). 

3.0 TESTING FACILITY 

The study will be conducted by the Aquatic Toxicology Division 
of Analytical Bio-Chemistry Laboratories, Inc., 7200 East ABC Lane, 
P. 0. Box 1097, Columbia, Missouri 65205 (314-474-8579). 

4.0 REGION 6 BIOMONITORING REQUIREMENT 

The following biomonitoring requirement is now being included 
in the NPDErS permit process for many major industrial discharges in 
EPA Region t>. The permit language given here was that presented by 
the U.S. EPA at a regional workshop on the matter (2): 

The permittee shall determine if the effluent from this 
outfall is lethal to twenty (20) percept or greater of 
the culture of test organisms by " use of* the "Range-
Finding Screening Test," set out in "Methods for Meas
uring the Acute Toxicity of Effluents to Aquatic 
Organisms," EPA-600/4-78-012 (Rev. July, 1978) (3). 
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Organisms for this test shall be Daphnia sp. if the 
effluent is less than five (5) parts per thousand 
salinity or Mysid sp. if the effluent is greater than 
five (5) parts per thousand salinity. This screening 
test will be conducted within sixty (60) days of effec
tiveness of the biomonitoring requirements. Tests will 
be conducted once each quarter for a duration of two 
years utilizing a static method for 24 hours and follow
ing this dilution scheme only: 

Effluent sample* - 100 percent by volume 
Dilution water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

If at any time during the two year testing period a test 
shows a lethality of twenty (20) percent or more of the 
test organisms, the permittee shall within twenty-four 
(24) hours conduct a replacement static 48-hour median 
lethal concentration (LC50) test on the originally col
lected sample. Replacement of effluent samples shall be 
once per 24 hours. Organisms for this test shall be 
Daphnia sp. if the effluent is less than five (5) parts 
per thousand salinity and reconstituted fresh water 
(EPA-600/4-78-012 Section 4) shall be used for dilution. 
If the effluent contains greater than five (5) parts per 
thousands salinity, Mysid sp. shall be used as the test 
organism, and reconstituted seawater will be used as 
dilution water (EPA-600/4-78-012 Section 4). The re
maining LC50 methodology is available in EPA-600/ 
4-78-012. 

All screening and LC50 test results shall be reported 
with the Discharge Monitoring Reports. 

It should be noted by the permittee that slight changes from 
the above permit language (e.g., pH modification of effluent) may 
be incorporated into his specific permit. Attention should be 
given to the permit requirements for each effluent before testing 
is initiated. ABC requires that a copy of the permit's biomoni
toring clause be forwarded to ABC prior to testing so that con
sideration can be given to pH modification, etc. 

5.0 METHODS AND MATERIALS 

5.1 Methodology. The methods applied ,for; both the prelimi
nary and definitive phases of this test are basically those de
scribed in Methods for Measuring the Acute Toxicity of Effluents to 
Aquatic Organisms (3), Methods for Acute Toxicity Tests with Fish, 
Macroinvertebrates, and Amphibians (4), Standard Practice for Con
ducting Acute Toxicity Tests with Fishes, Macroinvertebrates, and 
Amphibians (5), Proposed Standard Practice for Conducting Acute 
Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates 
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and Amphibians (6), and Standard Methods for the Examination of 
Water and Wastewater (7). This protocol has been written to coinply 
with the federal Good Laboratory Practice Regulations (8). 

5.2 Test Organisms. The species recommended by the EPA for 
this testing are Daphnia sp. and Mysid sp. Daphnia sp. are to be 
used when the effluent salinity is <5 parts per thousand (ppt) and 
Mysid sp. are to be used when the effluent salinity is ^5 ppt. The 
species maintained by ABC, and acceptable by EPA, for this testing 
are Daphnia magna and Mysidopsis bahia. The test lot of Daphnia 
magna will be obtained from an in-house culture at ABC. The tax
onomic key presented by Pennak (9) will be used to identify to 
species the test daphnids. All test daphnids will be held in a 
controlled temperature area at 20 ±2°C. The lighting will be 50-70 
footcandles on a 16 hour daylight photoperiod. During the holding 
period, they will receive a suspension of algae (Selenastrum 
capricornutum) supplemented with a blended fish food/cerophyl 
suspension at least every 3 days. First-instar daphnids (<24 hours 
old) will be selected for testing and will not be fed during the 
test. 

Mysid shrimp (Mysidopsis bahia) will be obtained from a com
mercial supplier (e.g.. Sea Plantations, Inc. or Gulf Breeze 
Specimens) and maintained in culture at ABC. Mysids will be cul
tured following the techniques described by the U.S. EPA (10). 
Test mysids will be selected from a sub-culture of immature 
individuals. . -

5.3 Effluent Sample. The sample submitted to ABC for testing 
must be a 24-hour composite sample, consisting of equal volumes 
taken every hour (2). The sample should be collected in a glass or 
polyethylene container, refrigerated after collection, and shipped 
to arrive at ABC within 24 hours after collection. A one-gallon 
sub-sample of the 24-hour composite will be satisfactory for the 
toxicity test(s) required. ABC can provide sample containers and 
mailing cartons and can assist plant personnel in shipping arrange
ments so that the sample arrives at ABC in a timely manner. 

5.4 Dilution Water. It will not be necessary to collect 
actual receiving water for effluent dilutions for this test. The 
biomonitoring regulations recommend the use of reconstituted fresh
water or saltwater listed in the EPA effluent methods manual (3). 
The freshwater dilution water (for Daphnia sp.) will be a hard 
reconstituted water of 160-180 mg/l hardness (as CaCOs). The 
reconstitur.»d saltwater (for Mysid sp.) will be prepared from a 
commercial 'salt mix similar in composition jto. that.listed in the 
EPA effluent manual (3) and adjusted to a 'test salinity of 15-25 
ppt. 

5.5 Screen Test. The biomonitoring regulations require that 
a 24-hour 100% effluent screen be conducted befdrie more definitive 
(LC50) testing is considered. As stated in section 4.0, if ^20% of 
the test organisms die in the 100% solution, the permittee shall 
then conduct a 48-hour static replacement LC50 test. This latter 
test is discussed in section 5.6. 

STUDY7^035I34 Pg. 0 0 I qof 0 0 2 9 



#8301-4 

The screen test will be conducted in 250 ml glass beakers 
containing 200 ml of solution. These test chambers will be held in 
a controlled temperature area at 20 ±2*'C on a 16-hour daylight vs. 
8-hour darkness photoperiod with 30-minute dawn/dusk transition 
periods. The screen test will include duplicate test chambers at 
100% v£. duplicate control chambers containing dilution water only. 
Ten test organisms will be placed in each replicate; therefore, 
twenty total organisms will be exposed to the 100% effluent and 
control (dilution) water. 

After a 24-hour exposure period, the test chambers will be 
observed for mortality and abnormal effects. If the combined 
replicate mortality is ^20%, the 48-hour LCSQ test will be 
initiated. 

5.6 48-Hr LCRQ Test. The definitive test will be conducted 
by exposing the test organisms to at least 5 effluent concentra
tions and a dilution water control. The test will be conducted 
using duplicate beakers per concentration containing 10 test 
organisms per beaker (=20 per concentration). The test concentra
tions used will follow one of the logarithmic series presented in 
Table 1. The most common concentration series used is 10-100% (10, 
18, 32, 56 and 100%). Several effluent toxicity tests conducted by 
ABC have shown that most industrial effluents are toxic within this 
range. 

The test organisms will be placed in the test chambers by 
stratified random assignment within 30 minutes after solution 
preparations. The test chambers will be observed for mortality 
and/or abnormal effects every 24 hours, with a record maintained of 
mortality and abnormal behavior for each concentration tested. 

5.7 Test Procedure - Chemical and Physical. Upon receipt of 
the test effluent, the following parameters will be measured of the 
100% effluent: temperature, dissolved oxygen, pH, conductivity and 
hardness. These same parameters, except hardness, will be measured 
at 0 and 48 hours of definitive testing in one replicate of the 
control, low concentration, middle concentration and high concen
tration solutions. 

5.8 Analysis of Results. The results of the definitive study 
will be statistically analyzed for 24 and 48 hour LC50 values and 
their corresponding 95 percent confidence limits. These values 
will be determined by an LC50 computer program developed by Stephan 
et al. (11) or by manual methods described by Litchfield-Wilcoxon 
(12) and Stephan (13). ; / "'. 

5.9 Report. One copy of the report will be submitted. The 
report will contain all original raw data. Additional copies will 
be provided, if requested by the sponsor, at a copy rate of $50 per 
copy. The report will include the following: 

5.9.1 Study dates, name and address of test facility. 
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5.9.2 Objectives and test methods. 

5.9.3 Reference to the statistical methods used for data 
analysis. 

5.9.4 Description of test effluent (date of receipt, storage 
conditions, physical characteristics, and method of preparing test 
concentrations). 

5.9.5 Description of test design. 

5.9.6 Summary of the data analysis, mortality observations 
and test water quality. 

5.9.7 Location of raw data. 

5.9.8 List and signatures of study personnel. 

5.9.9 GLP compliance statement by study director and a 
statement by ABC's Quality Assurance Unit. 

5.9.10 The report appendix will contain the original raw data 
for mortality observations and water quality, letter of test 
authorization, letters of authorized protocol changes and a copy of 
the approved protocol. 

5.10 Data Retention. All original raw data generated in the 
preliminary and definitive studies will be provided to the study 
sponsor in the appendix to the final report. A copy of the data 
will be retained in ABC's archives. 

6.0 PROTOCOL CHANGES 

In the event that modifications of this protocol are deemed 
necessary, a written statement of any changes and reason(s) pro
posed by the study sponsor or ABC will be submitted to the other 
party. All agreed changes will be expressed in writing, signed, and 
dated by the sponsor's study director. The signed changes will be 
appended to the protocol and included with the final report. This 
protocol is subject to revision when felt necessary to comply with 
changes in federal regulations and state of the art methodology. 
The protocol for a specific study will not be changed while the 
study is in progress without discussion with the study sponsor. 

7-0 SPONSOR AUraORIZATIONS DURING THE STUDY 
r 

Should a problem develop while the study is in progress, ABC 
will notify the study director within 24 hours. The problem and 
suggested test modifications will be discussed by telephone. ABC 
will proceed with the changes felt necessary upon the verbal au
thorization of the study director. A letter fot written authori
zation will then be submitted by ABC to the study director and 
handled in the same manner discussed in section 6.0. 
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8-0 TEST-SPECIFIC INFORMATION 

8.1.1 General- The following items will be addressed for 
each static bioassay. This information is necessary to be in 
compliance with Good Laboratory Practice Regulations (8)- Sections 
8-2, 8-3, 8.7 and 8.9 are to be completed by the study sponsor-
Sections 8.4, 8.5 and 8.6 will be completed by ABC-

8.1.2 GLP Compliance. To be in compliance with the Federal 
Good Laboratory Practice regulations, the report of the investiga
tion conducted utilizing this protocol must contain a statement 
that the study was conducted in accordance with one of the follow
ing GLP's. 

1. U-S- F-D-A- Good Laboratory Practice Regulations (21 CFR 58). 

2. U.S- E-P.A. Good Laboratory Practice Standards; Toxic Sub
stances Control (40 CFR 792). 

3- U.S- E.P-A. Good Laboratory Practice Standards; Pesticide 
Programs (40 CFR 160). 

4- OECD Principles of Good Laboratory Practice; Annex 2 C(81) 
30(Final). 

5. Any state or local GLP which may apply. 

The specific GLP regulation, for which this study specific 
protocol and resultant study must be in compliance with, is to be 
designated by the study sponsor in section 8-8 of this protocol. 
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8-2 Study Sponsor: 

8-2.1 Company Molycorp, Inc. 

8.2-2 Address 3 Miles East of Questa on State Road 38 

P.O. Box 469, Questa, New Mexico 87556 

8.2.3 Sponsor's Study Director 

Mr. Fred Martinez 
Name Title 

( ^ r j p i ^ 
8.3 Effluent: 

8.3.1 Sample Number Outfall 002 

8-3.2 NPDES Permit Number NM-0022306 

8.3.3 Physical Description Clear Liquid 

8.3.4 Handling Precautions Normal precautions 

8.4 Test Concentrations; To be determined after 24-hour screen 
of 100% effluent and consultation with study sponsor. 

8.4.1 Sponsor's study director notified of screen results: 

Date 

bponsor 

ist^C^ ABC Biologist 

^20% mortality <20% mortality 100% effluent screen = 

8.4-2 Definitive test concentrations agreed upon: 

M/. A 
8.5 Test Organisms: 

8.5.1 Species Daphnia magna 

8.5.2 Supplier ABC in-house culture 

8.6 Study Dates: 
m 

8.6.1 * Proposed starting date of definitive study 10/03/86 

8.6.2 Proposed completion date of definitive study 10/17/86 

8.7 ABC Study Personnel; 

8.7-1 Study Director 

Supervisor, Invertebrate and 
Alan D. Forbis Bioconcentration Investigations 

Name T i t l e 
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8.7.2 Aquatic Supervisor 

Alan D. Forbis 
Name 

Supervisor, Invertebrate and 
Bioconcentration Investigations 
Title 

8.8 GLP Compliance (check the most appropriate) 

EPA-FIFRA EPA-TSCA ; FDA ; OECD ; O t h ^ NPDES 

8.9 Protocol Approvals. The following is to be signed by the 
appropriate study personnel: 

8.9.1 Sponso Director (̂ ) 

.M^->,^^ 
NamV ^ Title 

8.9.2 ABC's Study Director 

/P^P.Jjf-' yPa/^rp, 

PaHQ ^ ^ 
Name 

Supervisor, 
Invertebrate and 
Bio. Investigations 
Title 

8.9.3 ABC's Manager 

( i J M . ' l l^y)^irA (l?iBF) Aquati 
N a m e 7 ^ Title 

tic Tox. Manager 

10/02/86 
Date 

10/02/86 
Date 

8.10 Authorization to return the test material and sample: 

8.10.1 Sponsor's authorized agent to receive the test material 
and sample. 

Mr. Fred Martinez 
Name 

8.10.2 Shipp ing Addre s s 

Molycorp, Ine 
Company 

3 Miles East of Questa Highway 38 
Street Address 

Questa New Mexico ^ ; 
City State 

505-586-0212 

87556 
Zip Code 

Phone Number 

(̂ ) Due to the time restrictions for effluent testing following 
receipt of sample (within 24 hours), this protocol could not be 
processed for sponsor approval prior to the test. 
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8.10.3 Hazardous shipment information. 

Proper Shipping Name 

Class of Restricted Article (e.g. flammable, poison, radioactive, 
etc.) 
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TABLE 1: Guide to selection of experimental concentrations 
based on progressive bisection pf intervals on 
logarithmic scale. 

Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 

10.0 10-0 10-0 

5.6 

3-2 3.2 3.2 

1.8 

1-0 1.0 1.0 

10-0 

7.5 

5-6 

4-2 

3-2 

2-4 

1.8 

1-35 

1-0 

10-0 

8-7 

7-5 

6-5 

5-6 

4 .9 

4 .2 

3-7 

3 .2 

2-8 

2-4 

2-1 

1.8 

1.55 

1-35 

1-15 

1.0 
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TABLE 2: Chemical Characteristics of Well Water Used by ABC's 
Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

pH 

Hardness (CaCOs) 

Alkalinity (CaCOg) 

Conductivity 

NO3-N 

NOg-NOg-N 

PO4-P 

Aluminum 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

Concentration 

15-20''Ĉ  

9.2-10.1 ppm 

7.8-8.3^ 

225-275 ppm** 

325-375 ppm^ 

700 |Jmhos/cm 

0.58 ppm 

0.69 ppm 

<0.50 ppm 

<20 ppb 

<3 ppb 

<5 ppb 

<5 ppb 

<5 ppb 

<5 ppb 

<20 ppb 

<10 ppb 

<5 ppb 

<1 ppb 

<0.10 ppb 

<0.50 ppb 

After aeri^xon-

b • " . , • • ; . " • • 

Represents seasonal variation, with the monthly range not 
exceeding 10%-

Sample dates: Trace elements = May 12, 1986, organophosphate 
and organochlorine analyses = May 12, 1986. 
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RESULTS 

After 24-hours, the results indicated that the mortality of Daphnia 
magna to West Diversion Channel was <20%. The no-effect concentration 
was estimated to be <100% effluent since surfacing was observed in one 
of the 100% effluent test replicates. Since mortality was not ^20% 
after 24-hours in the screen test, a definitive study was not required 
per biomonitoring guidelines established for U.S. EPA Region 6. 

Table 2 presents the water quality parameters measured on sample 
receipt. Hardness, alkalinity (as CaCO.-) and conductivity for the West 
Diversion Channel sample were 730 and 46 mg/l and 1000 |JMHOS, 

respectively. Dissolved oxygen and pH for this sample were 9.3 mg/l and 
7.3, respectively, and were considered adequate for testing (3). 

The study was conducted following the intent of the Good Laboratory 
Practice Regulations (8) and the final report was reviewed by Analytical 
Bio-Chemistry Laboratories' Quality Assurance Unit. All original raw 
data was provided to Molycorp, Inc. with a copy retained at Analytical 
Bio-Chemistry Laboratories. 
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TABLE 1: Chemical Characteristics of Well Water 
Used by ABC's Aquatic Toxicology Division-

Parameters Concentration 

Temperature 15-20*0 
a b 

Dissolved Oxygen 9-2-10-1 ppm 

pH 7.8-8.3^ 

Hardness (CaCOa) 225-275 ppm 

Alkalinity (CaCOs) 325-375 ppm 

Conductivity 700 pmhos/cm 

NO3-N 0.74 ppm 

NO3-NO2-N 0.74 ppm 

PO4-P <0.10 ppm 

Aluminum <20 ppb 

Arsenic <0.2 ppb 

Cadmium <2 ppb 

Chromium <3 ppb 

Cobalt 7 <4 ppb 

Copper <3 ppb 

Iron 12 ppb 

Lead <5 ppb 

Mercury <0.5 ppb 

Nickel <15 ppb 

Silver <5 ppb 

Zinc 11 ppb 

Measured organophosphorus 
pesticides 
Measured organochlorine 
pesticides plus PCB's 

After aeration. 

Represents seasonal variation,, with >the monthly 
range not exceeding 10%. 

c ' • • • ' • . . • 

Less than minimum detectable limits for organo
phosphorus and organochlorine which,were <0.10 
and <0.50 ppb, respectively. ' ' ' • 

Sample dates: Trace elements = April 2, 1985, 
Organophosphate and organochlorine analyses = April 
2, 1985. 
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TABLE 2 
Water Quality Measurements of 100% 

West Diversion Channel Upon Sample Receipt 

100% 

West Diversion Channel 

Temperature 8* 

Dissolved Oxygen 9.3 

pH*̂  7.3 

Conductivity 1000 

Hardness 730 

Alkalinity 46 

3 — 
Temperature ''C - Monitored with a mercury thermometer.' 

bDissolved oxygen concentrations (mg/l) - Dissolved Oxygen 

System (YSI Model 54). Saturation at 8*'C is 11.9 mg/l. 

pH - pH Probe (Corning Model 476182) used with a Coming 

Model 125 pH and mV meter. 

Conductivity (pMHOS) - Conductivity Meter (YSI Model 33). 

^Hardness and alkalinity (mg/l as CaCO-) - HACH Model AL-DT 

and HAC-DT. 

*Test solutions allowed to warm to test ••temper̂ ature (19**C) 
- • • 

before addition of daphnids. Dissolved oxygen saturation . 

at 19*'C is 9.3 mg/l. 
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PROJECT PERSONNEL 

The study director of the project for Analytical Bio-Chemistry 
Laboratories, Inc. was Alan D. Forbis, Supervisor, Invertebrate and 
Bioconcentration Investigations. Supervising the conduct of the study 
for Molycorp, Incorporated was Mr. Fred Martinez. The following ABC 
personnel assisted with various phases of the study. 

Name 

Alan D. Forbis 

Scott Frazier 

Michael Ruddy 

Jennifer Wirth 

James G. Muckerman 

Title 

Supervisor, Invertebrate 
and Bioconcentration 
Investigations 

Biologist I 

Biological Technician I 

Biological Aide 

Biological Technician I 

Initials 

.3E 
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INVERTEBRATE ACUTE TOXICITY COMPENDIUM 

Subject: "Assessment of the Acute Toxicity of Outfall 002 to Daphnia 
magna", 

ABC Study Number: 35404 

Sponsor: Molycorp, Incorporated 

Testing Facility: Analytical Bio-Chemistiry Laboratories, Inc. 
Aquatic Toxicology Division 
P.O. Box 1097 
Columbia, Missouri 65205 (314-474-8579) 

Location of Original Raw Data and Final Report: Molycorp, Incorporated; 

3 Miles East of Questa, State Road 38; P.O. Box 469; Questa, New Mexico 

87556. 

Test Material: Outfall 002 "-

Test Concentrations: Control and 100% 

Control Water: M 7 6 mg/l as CaCOa (hardness), 118-120 mg/l as CaCOs 
(alkalinity), 7.8 (pH) 

Test Dates: Initiation - January 8, 1987 

Termination - January 9, 1987 

Length of Study: 24-hours 

Results: 24-hour NOEL = 100% 

Test Species: Daphnia magna 

Source of Organisms: ABC Laboratories in-house culture 

Age of Organisms at Study Initiation: First-instar (^24-hours old) 

35404-6 of 36 



SUMMARY 

The acute toxicity of Outfall 002 to Daphnia magna was assessed for 
U.S. EPA Region 6 NPDES permit requirements using the methods outlined 
by the Committee on Methods for Toxicity Tests with Aquatic Organisms. 
Water quality parameters of temperature, dissolved oxygen, conductivity, 
hardness, alkalinity and pH were measured on receipt of the sample and 
were within acceptable limits. 

The results of the 24-hour static Daphnia magna toxicity screen 
indicated that no mortality was observed after the 24-hour exposure 
period. Therefore, a definitive 48-hour static acute study was not 
required. All reported values were based upon nominal concentrations. 

The no-effect level for Outfall 002 was 100% effluent after 
24-hours, based on the lack of mortality and abnormal effects. 
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INTRODUCTION 

This static bioassay was performed by the Aquatic Toxicology 
Division of Analytical Bio-Chemistry Laboratories, Inc., Columbia, 
Missouri, for Molycorp, Inc., from January 8, 1987 to January 9, 1987. 
The purpose of this test was to assess toxicity of a 100% solution of 
Outfall 002 to Daphnia magna. The assessment was designed to meet the 
NPDES permit process in U.S. EPA Region 6 (1) requiring biomonitoring of 
industrial discharges. The screen test was conducted following the 
procedures outlined in ABC protocol 8301, as approved by Mr. Fred 
Martinez; Molycorp, Inc. on January 15, 1987. 

METHODS AND MATERIALS 

The procedures applied for the 24-hour toxicity screen were basic
ally those described in Methods for Measuring the Acute Toxicity of 
Effluents to Aquatic Organisms (2), Methods for Acute Toxicity Tests 
with Fish, Macroinvertebrates, and Amphibians (3), Standard Practice for 
Conducting Acute Toxicity Tests with Fishes, Macroinvertebrates and 
Amphibians (4), Proposed Standard Practice for Conducting Acute Toxicity 
Tests on Aqueous Effluents and Fishes, Macroinvertebrates and Amphibians 
(5), and Standard Methods for Examination of Water and Wastewater (6). 

I- Test Organisms 

The test lot of Daphnia magna was obtained from an in-
house culture at ABC. The taxonomic key presented by Pennak 
(7) was used to identify the test daphnids to species. All 
test daphnids were held in a controlled temperature area, at 20 
(±2)*'C. The lighting was 50-70 footcandles on a 16-hour 
daylight photoperiod. During the holding period, the daphnids 
were fed algae (Selenastrum capricornutum) supplemented with a 
suspension of Tetramin , cereal leaves and yeast at least 
every 3 days. First-instar daphnids (<24-hours old) were 
selected for testing and were not fed during the test. 

II. Test Procedure 

The static Daphnia bioassay was conducted in 250-ml glass 
beakers containing 200 ml of sample or ABC hard reconstituted 
water prepared from the following compounds in the amounts 
stated per liter of deionized water: 

192 mg NaHCOs 
120 mg CaS04'2H20\ • . 
120 mg MgS04 • 
8 mg KCl 

The reconstituted water was prepared to yield a total hardness 
of 160-180 mg/l (as CaCOs) a total alkalinity of 110-120 mg/l 
(as CaCOs), ^^^ a pH of 7.6-8.0. 
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These vessels were kept at 20 (±2.0) **C in a temperature 
controlled area. The lighting was maintained at 50-70 foot
candles on a 16-hour daylight photoperiod. 

A 24-hour screen test, composed of duplicate 100% 
effluent chambers was performed to estimate the toxicity of 
the effluent. Also included was a duplicate ABC hard recon
stituted water control. A five-six concentration static acute 
toxicity study would be performed if ^20% mortality was 
observed after 24-hours in the screen test. 

III. Test Material 

The Outfall 002 sample (NPDES Permit Number NM-0022306) 
was received on January 8, 1987 as a clear liquid and was 
received at 5*'C. The sample was allowed to warm to test 
temperature before daphnids were added to test solutions. 

IV. Statistics 

If a definitive study is necessary, the 24- and 48-hour 
LC50 values and corresponding 95-percent confidence limits are 
determined by an LC50 computer program developed by Stephan et 
al. (8). This program calculates the LC50 statistic and its 
95-percent confidence limits using the binomial, moving 
average angle and probit methods because no one method is 
appropriate for all possible sets of data. The method of 
calculation selected is that which gives the narrowest confi
dence limits for each separate analysis. 

RESULTS 

After 24-hours, the results indicated no mortality of Daphnia magna 
to Outfall 002. The no-effect concentration was 100% effluent based on 
the lack of mortality and abnormal effects. Since no mortality was 
observed after 24-hours in the screen test, a definitive study was not 
required per biomonitoring guidelines established for U.S. EPA Region 6-

Table 1 presents the water quality parameters measured on sample 
receipt. Hardness and alkalinity (as CaCOs) and conductivity for the 
Outfall 002 sample were 922 mg/l, 163 mg/l and 1350 pMhos/cm, respec
tively. Dissolved oxygen and pH for this sample were 8,7 mg/l and 7.4, 
respectively, and were considered adequate for testing (3). 

The study was conducted following the intent, of ;the Good Laboratory 
Practice Regulations (9) and the final report was reviewed by Analytical 
Bio-Chemistry Laboratories' Quality Assurance Unit. All original raw 
data were provided to Molycorp, Incorporated with a copy retained at 
Analytical Bio-Chemistry Laboratories. . •- , ; .. 
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TABLE 1 

Water Quality Measurements of 100% 
Outfall 002 Upon Sample Receipt 

Temperature 

Dissolved Oxygen 

^ , . . d Conductivity 

Hardness 
g 

Alkalinity 

100% 
Outfall 

5̂  

8. 

7. 

1350 

922 

163 

002 

• 

7 

4 

Temperature "C - Monitored with a mercury ther
mometer. 

Dissolved oxygen concentrations -(mg/l) - Dissolved 
Oxygen Probe (YSI Dissolved Oxygen System Model 54). 
Measured at 7*0. Saturation at 7**C is 12.2mg/l. 

'pH - pH Probe (Corning Model 47' 
Corning Model 125 pH and mV meter. 
*̂ pH - pH Probe (Corning Model 476182) used with a 

Conductivity (pMhos/cm) - Conductivity Meter (YSI 
Model 33). 

Hardness and alkalinity (mg/l as CaCOs) ~ HACH 
Model AL-DT and HAC-DT. 

*Test solutions allowed to warm to test temperature 
(19°C) before addition of daphnids. Dissolved 
oxygen saturation at 19°C is 9.3 mg/l. 
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QUALITY ASSURANCE STATEMENT 

Quality Assurance Statement for final report #35404 entitled, 
"Assessment of the Acute Toxicity of Outfall 002 to Daphnia magna," for 
Mr. Fred Martinez, Molycorp, Incorporated; Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all studies con
ducted at our facilities are designed and function in conformance with 
good laboratory practice regulations and the protocols for individual 
laboratory studies, an inspection of the final report for Outfall 002 
was conducted and found to be in acceptable form by a member of our 
Quality Assurance Unit. A final inspection of all data and records on 
January 25, 1987, indicates that the report submitted to you is an 
accurate reflection of the study as it was conducted by ABC 
Laboratories. 

Should you have any questions relating to the information provided 
in this statement or the function of our Quality Assurance Unit, please 
contact the QA Unit at your convenience. 

xA ih-ffr? 
Buckler Date 

Quality Assurance Supervisor 
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STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC report #35404 entitled, "Assessment 
of the Acute Toxicity of Outfall 002 to Daphnia magna," for Mr. Fred 
Martinez, Molycorp, Inc.; Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all aquatic 
toxicity tests conducted by our facility follow good laboratory 
practices, ABC's study director for the above test herein confirms that 
the study was conducted in compliance with the U.S. E.P.A. Good 
Laboratory Practice Standards; Toxic Substances Control (40 CFR 792). 

All original raw data were sent to Molycorp, Incorporated, with a 
copy retained at Analytical Bio-Chemistry Laboratories. 

Alan D. Forbis '' Date 
ABC Study Director 
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APPENDIX - RAW DATA 

NOTE: Some of the records which appear in this raw data appendix have 
been provided as photocopies of original records on file at ABC. 
This has been done by necessity for certain data which are used 
commonly in several studies at ABC. Such records include 
organism culture logs. 
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EFFLUENT TOXICITY TEST 
MORTALITY AND. BEHAVIORAL OBSERVATIONS 

Effluent 
Designation: ̂ ^q-pA-U- t?/?t. 

Industry; s(\^/)\.u / l r? rp IAI^. 

Study No. i^Pi/p4-
ABC Study /> ^ 
Director ; n~. fryx\y,^-^ • 

Lab Form No.: 91 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Columbia, Missouri 65205 

Ql'relim. Q Definitive Test Species ;p̂;,,.tJrA ̂ /v̂ /̂̂ (Lot i iU-£-0 

Date Initiated; /_ ̂ -,^r" V'^^'^st Terminated; ^ l / j / y ' ] 
Dilution Water ;||̂ p̂ . pg^/^No./Vessel; / j / Vessel Size: "Zh/PM. 

Effluent ^ 
Cone. (%) 

Control 

1 
12. 

P )0 It̂  

£> 

Observer 

Date 

24 hours 
Dead 

o 
n. 
n. 
j d 

Obs. 

J 
A' T 

A 

4 8 hour s 
Dead Obs 

7 2 hours 
Dead Obs 

9 6 hour s 
Dead Obs 

Remarks; N = Normal; LOE = Loss of Equilibrium;. 

SUR = Surfacing 
^Te6T 6t>u4-^i^tJ>'-^ lf<^ ftr r e a r i/̂ i r /^r /c^ /n/t / - ^ - 3 ^ 

Prepa red By;. 

Checked By: 

fm/^^Jl. 
^ g ^̂ Û  \J 

Date: /-^-^f-
Date : //'r/^i>-
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WATER QUALITY FOR EFFLUENT SAMPLES 

nujhLj /JL OO'L-Test Material: 

Study No. : Z;P{pf 

P r o t o c o l No . : ^ 3>^y J ^ ^ ^ ^ O 1 

ABC Study D i r e c t o r : ^ | 7 ^ r o « 

Lab Form No. 28b 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, Missouri 65205 

Concentration 
mg/l 

DAY 

Temp D.O. 
pH' 

Cond. 
yMhos 

DAY 

Temp D.O. 
mg/l pH 

Cond. 
yMhos 

DAY 

Temp D.O. 
mg/l pH 

Cond. 
yiMhos 

DAY 

Temp 
»C 

D.O. 
mg/l pH 

Dissolved'.'oxygen concentrations - Dissolved Oxygen Probe (YSI Dissolved Oxygen System Model 54). 

'pH-pH Probe (Corning Model 476182) used with Corning Model 125 pH and mV meter. 

100% 
Effluent on 
Receipt 

Cond. 
uMhos 

/35-d? 

Hard 
mg/l 

Jzv 

Alk. 
mg/l 

M 
Nil 3 
mg/l ,-t-Sf 

nl' $ ' -^ 

I n t . 

ML 
/-^-^f-Prepared By: 

Checked By: 

Date : 

Da te : // 

( p ejirrẑ y i^mm- i-ll-^f-
ijiU. 

Remarks: '^P.O. Ti lLTi^^^ "^"c^ /vf/h I - ^ - 3 } -



OBSERVATIONS AND/OR REMARKS FORM 

r e s t M a t e r i a l : ^ 

S t u d y No. : ^ j ^ ^^.j Jf 7 , f ; 4 ^ P 

P r o t o c o l No. ; ^ ^ I 

ABC S t u d y /j ,— . . 
D i r e c t o r ; / ^g>xPif^ 

Lab Form N o . : 55 

A n a l y t i c a l B i o - C h e m i s t r y LCJDS 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC L a n e , P . O . Box 1097 
C o l u m b i a , M i s s o u r i 65205 

D a t e / I n i t i a l s Comments 

•^ ^^TrUu. ^^z- J^^o / ^ ^ /zi\j^/2 iJP^PiZ^Ain 6/^AI/IIZ 

4 Z/1̂ 726 ^/> l2^^^^<^rirurBp oJArEn. i p ^ B Fit^-p/irep 
UJirn P^/<p/J/i^V> i^fi-r^]^ /j j^p 'Hfi^ Fc?iu.<^kJ/P <̂  Arut^Pi//t/rS 

*x /) L\l /? Lll4ipl fitJP fiAl^Pl^^66> ^^7- .^ ^ V THF l^^<:y^P^lwm 
IP^TI^IZ. J^^6ULr£> iP \lALU^i> ^ ^ Q l S ' i ^ ^ ^ , /\/^o 

^^ flLiC/^JjA)Py /i^PHfi^P^Si^ ^ ^ J ^ A ^ a C ^ , ^ M f t ^ / V I ^ J ^ A L - 0 > T ^ J [ ^ A C -
or. 

P r e p a r e d By; 

Checked By: 

Date: I-1- S p 
Date: l / ^ / ' ^X-
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OBSERVATIONS AND/OR REMARKS FORM 

: rPidkP o/)7. rest Material _ , 

Study No.; S^^IOH 
Protocol No. p30T 
ABC Study 
D i r e c t o r : P F^mis 

Lab Form N o . : 55 

A n a l y t i c a l Bio-Chemis t ry Labs 
A q u a t i c Toxicology D i v i s i o n 
7200 ABC Lane, P.O. Box 1097 
Columbia, Missour i 65205 

Date/Initials Comments 

ihiS^ 5p 

A ^ {jj.cpJ^ p r J-i-( /m^M) U A P P ^ 

i/di^^ ĉ  lP.(co/z/\/i/Ji KM, 
/^5 f ^ ^ " ^ i^i/ y-^yP^/Co^/ijinK^ 

psPpptujL ; Prepared By: 

Checked By: JC-^^.. 
Date; / 

Date; //̂  1^^ 1^7-
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Study No. ; ' '^i=^LfnU 

T^C Study 1 , — ^^, ̂  
Director^ A ^ /^lf(3K 

PREPARATION OF EFFLUENT CONCENTRATIONS (volume/volume) 

Lab Form No.: 94 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 T^C Lane; P.O. Box 1097 
Columbia, MO 65205 

[TfpRELIMINARY ( s t ^ ( = ^ ) O DEFINITIVE 

Dilution Water Type: 

D A B C well water ABC Recon. Water 

DEffluent Receiving Water D Other 

Sample No, Aliquot Volume 
(ml) 

Dilution Volume 
(ml) 

F i n a l Cone. 
( % ) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

1 1 

12 

13 

14 

O '2P^-o LQf£ML^ 
"ZOO O 1DQ_ 

Remarks : 

= iim P r e p a r e d By^ 

Checked By: 

S t u d y D i r e c t o r ; x ^ ^ P^ ^ o P 

D a t e ^ 

Date; i I <f 
D a t e 

ABC LABS # 0 3 5 4 0 4 pg 00 I qof 003b 



(.' 

INVERTEBRATE CULTURE RECORD 

S p e c i e s ; Ng^A>uir i^ IPloiGyirk 

Lot N o . : ^ / ^ ' P ^ 'S> 

Date I n i t i a t e d : i'^/%-i>/9L, 

Lab Form N o : 52 

A n a l y t i c a l B i o - C h e m i s t r y Labs 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC L a n e , P . 0 . Box 1097 
C o l u m b i a , MO 65205 

Da te 

li^lxb 

Izf^B 
" J . Ss? 

IM m 

' / ^ 

IJL 

No. 
A d u l t 
A l i v e 

3o 

tB_ 
zX 
zl 
M 
i^ 

M 
-Jt 

Instar 
Present 

3o 

2£. 
^'300 
y^ 200 

^ Zo 

^ ^ D O 

'xy 2. ^ -oJ 

^ : ^ \ ^ ^ n , . f £ j J A 
7 V 

Fed & 
Changed 

Z ^ 
L P 

^Thtstsar exact cot>y of 
Theortgiilaj docum 3nt 

'lei. H;itfl 

S t u d y 
I . D . 

LLUM 

Comments 

^ O t ^ l ,yuWft/ ^ r ^ m l 

f t 0 z^ 
< r 

)• ' / 

li 

u (( 

<1 
( l 

t ( u 

/ f » t 

Obs . 
By : 

2: 'U. 

JTG-, 

m^ 
M^ 
^ 

•id 

^ 

M. 
m-

^^^-<-

P r e p a r e d by • VkX^T-YT>^. IPA-fA 
T Checked by; , ^ ^ y ^ P ^ f ^ l / l y y < J i ^ J 

D a t e : 12. /xh/yc 

D a t e - 4 ^ 
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ABC PROTOCOL NO. 8301 

(August 21, 1984) 

Effluent Static Bioassay with Daphnia magna or 
Mysid Shrimp (Mysidopsis bahia) to 

Meet EPA Region 6 NPDES Biomonitoring Guidelines 

ABC Study Number 35404 

Test Material Outfall 002 

Test Species Daphnia magna 
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1.0 INTRODUCTION 

The use of bioassays in the identification and control of 
industrial effluents is rapidly increasing. Indeed, aquatic 
toxicity tests are presently being incorporated into the NPDES 
guidelines of the Federal Clean Water Act (1). To assist industry 
in meeting requirements set forth by legislation and regulatory 
agencies. Analytical Bio-Chemistry Laboratories, Inc. offers a 
complete range of aquatic bioassay tests of industrial effluents. 

As part of the NPDES permit process in U.S. EPA Region 6, a 
biomonitoring requirement has been imposed for certain permit 
holders in that area. Discharges subject to the new regulations in 
Region 6 (Texas, New Mexico, Oklahoma, Arkansas and Louisiana) will 
be required to submit aquatic toxicity data on their effluents to 
EPA on a periodic basis. 

This ABC protocol discusses the biomonitoring guidelines in 
Region 6 and describes ABC's technical approach to assist industry 
in complying with these regulations. 

2.0 OBJECTIVES 

The primary objective of the toxicity test described herein is 
to evaluate the acute toxicity of an effluent to freshwater or 
marine invertebrates under static conditions. The species selected 
for this testing include Daphnia magna (freshwater effluent, <5 ppt 
salinity) and Mysidopsis bahia (saltwater effluent, ^5 ppt salin
ity) . The effluent will first be tested on a 100% effluent screen 
basis. If the screen results in ̂ 20% mortality of test organisms, 
a 48-hour, five concentration LC50 test will be conducted. An LC50 
is the approximate concentration (percent) of test effluent that 
produces 50 percent mortality of test organisms after prescribed 
intervals (24 and 48 hours). 

3.0 TESTING FACILITY 

The study will be conducted by the Aquatic Toxicology Division 
of Analytical Bio-Chemistry Laboratories, Inc., 7200 East ABC Lane, 
P. 0. Box 1097, Columbia, Missouri 65205 (314-474-8579). 

4.0 REGION 6 BIOMONITORING REQUIREMENT 

The following biomonitoring requirement is now being included 
in the NRDL*? permit process for many major industrial discharges in 
EPA Region c. The permit language given here was that presented by 
the U.S. EPA at a regional workshop on the matter (2): 

The permittee shall determine if the effluent from this 
outfall is lethal to twenty (20) percent or greater of 
the culture of test organisms by use of the "Range-
Finding Screening Test," set out in "Methods for Meas
uring the Acute Toxicity of Effluents to Aquatic 
Organisms," EPA-600/4-78-012 (Rev. July, 1978) (3). 
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Organisms for this test shall be Daphnia sp. if the 
effluent is less than five (5) parts per thousand 
salinity or Mysid sp. if the effluent is greater than 
five (5) parts per thousand salinity. This screening 
test will be conducted within sixty (60) days of effec
tiveness of the biomonitoring requirements. Tests will 
be conducted once each quarter for a duration of two 
years utilizing a static method for 24 hours and follow
ing this dilution scheme only: 

Effluent sample* - 100 percent by volume 
Dilution water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

If at any time during the two year testing period a test 
shows a lethality of twenty (20) percent or more of the 
test organisms, the permittee shall within twenty-four 
(24) hours conduct a replacement static 48-hour median 
lethal concentration (LC50) test on the originally col
lected sample. Replacement of effluent samples shall be 
once per 24 hours. Organisms for this test shall be 
Daphnia sp. if the effluent is less than five (5) parts 
per thousand salinity and reconstituted fresh water 
(EPA-600/4-78-012 Section 4) shall be used for dilution. 
If the effluent contains greater than five (5) parts per 
thousands salinity, Mysid sp. shall be used as the test 
organism, and reconstituted seawater will be used as 
dilution water (EPA-600/4-78-012 Section 4). The re
maining LC50 methodology is available in EPA-600/ 
4-78-012. 

All screening and LC50 test results shall be reported 
with the Discharge Monitoring Reports. 

It should be noted by the permittee that slight changes from 
the above permit language (e.g., pH modification of effluent) may 
be incorporated into his specific permit. Attention should be 
given to the permit requirements for each effluent before testing 
is initiated. ABC requires that a copy of the permit's biomoni
toring clause be forwarded to ABC prior to testing so that con
sideration can be given to pH modification, etc. 

5.0 METHODS AND MATERIALS 

5.1 Methodology. The methods applied-for. both the prelimi-
nairy and definitive phases of this test are basically those de
scribed in Methods for Measuring the Acute Toxicity of Effluents to 
Aquatic Organisms (3), Methods for Acute Toxicity Tests with Fish, 
Macroinvertebrates, and Amphibians (4), Standard Practice for Con
ducting Acute Toxicity Tests with Fishes, Macroinviertebrates, and 
Amphibians (5), Proposed Standard Practice for Conducting Acute 
Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates 
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and Amphibians (6), and Standard Methods for the Examination of 
Water and Wastewater (7). This protocol has been written to comply 
with the federal Good Laboratory Practice Regulations (8). 

5.2 Test Organisms. The species recommended by the EPA for 
this testing are Daphnia sp. and Mysid sp. Daphnia sp. are to be 
used when the effluent salinity is <5 parts per thousand (ppt) and 
Mysid sp. are to be used when the effluent salinity is ^5 ppt. The 
species maintained by ABC, and acceptable by EPA, for this testing 
are Daphnia magna and Mysidopsis bahia. The test lot of Daphnia 
magna will be obtained from an in-house culture at ABC. The tax
onomic key presented by Pennak (9) will be used to identify to 
species the test daphnids. All test daphnids will be held in a 
controlled temperature area at 20 ±2*0. The lighting will be 50-70 
footcandles on a 16 hour daylight photoperiod. During the holding 
period, they will receive a suspension of algae (Selenastrum 
capricornutum) supplemented with a blended fish food/cerophyl 
suspension at least every 3 days. First-instar daphnids (<24 hours 
old) will be selected for testing and will not be fed during the 
test. 

Mysid shrimp (Mysidopsis bahia) will be obtained from a com
mercial supplier (e.g.. Sea Plantations, Inc. or Gulf Breeze 
Specimens) and maintained in culture at ABC. Mysids will be cul
tured following the techniques described by the U.S. EPA (10). 
Test mysids will be selected from a sub-culture of immature 
individuals. 

5.3 Effluent Sample. The sample submitted to ABC for testing 
must be a 24-hour composite sample, consisting of equal volumes 
taken every hour (2). The sample should be collected in a glass or 
polyethylene container, refrigerated after collection, and shipped 
to arrive at ABC within 24 hours after collection. A one-gallon 
sub-sample of the 24-hour composite will be satisfactory for the 
toxicity test(s) required. ABC can provide sample containers and 
mailing cartons and can assist plant personnel in shipping arrange
ments so that the sample arrives at ABC in a timely manner., 

5.4 Dilution Water. It will not be necessary to collect 
actual receiving water for effluent dilutions for this test. The 
biomonitoring regulations recommend the use of reconstituted fresh
water or saltwater listed in the EPA effluent methods manual (3). 
The freshwater dilution water (for Daphnia sp.) will be a hard 
reconstituted water of 160-180 mg/l hardness (as CaCOs). The 
reconstitut';d saltwater (for Mysid sp.) will be prepared from a 
commercial salt mix similar in composition to- -that listed in the 
EPA effluent manual (3) and adjusted to a test salinity of 15-25 
ppt. 

5.5 Screen Test. The biomonitoring regulations require that 
a 24-hour 100% effluent screen be conducted before more definitive 
(LC50) testing is considered. As stated in section 4.0, if ^20% of 
the test organisms die in the 100% solution, the permittee shall 
then conduct a 48-hour static replacement LC50 test. This latter 
test is discussed in section 5.6. 
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The screen test will be conducted in 250 ml glass beakers 
containing 200 ml of solution. These test chambers will be held in 
a controlled temperature area at 20 ±2''C on a 16-hour daylight V£. 
8-hour darkness photoperiod with 30-minute dawn/dusk transition 
periods. The screen test will include duplicate test chambers at 
100% v£. duplicate control chambers containing dilution water only. 
Ten test organisms will be placed in each replicate; therefore, 
twenty total organisms will be exposed to the 100% effluent and 
control (dilution) water. 

After a 24-hour exposure period, the test chambers will be 
observed for mortality and abnormal effects. If the combined 
replicate mortality is ^20%, the 48-hour LC50 test will be 
initiated. 

5.6 48-Hr LC50 Test. The definitive test will be conducted 
by exposing the test organisms to at least 5 effluent concentra
tions and a dilution water control. The test will be conducted 
using duplicate beakers per concentration containing 10 test 
organisms per beaker (=20 per concentration). The test concentra
tions used will follow one of the logarithmic series presented in 
Table 1. The most common concentration series used is 10-100% (10, 
18, 32, 56 and 100%). Several effluent toxicity tests conducted by 
ABC have shown that most industrial effluents are toxic within this 
range. 

The test organisms will be placed in the test chambers by 
stratified random assignment within 30 minutes after solution 
preparations. The test chambers will be observed for mortality 
and/or abnormal effects every 24 hours, with a record maintained of 
mortality and abnormal behavior for each concentration tested. 

5.7 Test Procedure - Chemical and Physical. Upon receipt of 
the test effluent, the following parameters will be measured of the 
100% effluent: temperature, dissolved oxygen, pH, conductivity and 
hardness. These same parameters, except hardness, will be measured 
at 0 and 48 hours of definitive testing in one replicate of the 
control, low concentration, middle concentration and high concen
tration solutions. 

5.8 Analysis of Results. The results of the definitive study 
will be statistically analyzed for 24 and 48 hour LC50 values and 
their corresponding 95 percent confidence limits. These values 
will be determined by an LC50 computer program developed by Stephan 
et al. (11) or by manual methods described by Litchfield-Wilcoxon 
(12) and Stephan (13). ; •• , 

5.9 Report. One copy of the report will be submitted. The 
report will contain all original raw data. Additional copies will 
be provided, if requested by the sponsor, at a copy rate of $50 per 
copy. The report will include the following: ' • 

5.9.1 Study dates, name and address of test facility. 
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5.9.2 Objectives and test methods. 

5.9.3 Reference to the statistical methods used for data 
analysis. 

5.9.4 Description of test effluent (date of receipt, storage 
conditions, physical characteristics, and method of preparing test 
concentrations). 

5.9.5 Description of test design. 

5.9.6 Summary of the data analysis, mortality observations 
and test water quality. 

5.9.7 Location of raw data. 

5.9.8 List and signatures of study personnel. 

5.9.9 GLP compliance statement by study director and a 
statement by ABC's Quality Assurance Unit. 

5.9.10 The report appendix will contain the original raw data 
for mortality observations and water quality, letter of test 
authorization, letters of authorized protocol changes and a copy of 
the approved protocol. 

5.10 Data Retention. All original raw data generated in the 
preliminary and definitive studies will be provided to the study 
sponsor in the appendix to the final report. A copy of the data 
will be retained in ABC's archives. 

6.0 PROTOCOL CHANGES 

In the event that modifications of this protocol are deemed 
necessary, a written statement of any changes and reason(s) pro
posed by the study sponsor or ABC will be submitted to the other 
party. All agreed changes will be expressed in writing, signed- and 
dated by the sponsor's study director. The signed changes will be 
appended to the protocol and included with the final report. This 
protocol is subject to revision when felt necessary to comply with 
changes in federal regulations and state of the art methodology. 
The protocol for a specific study will not be changed while the 
study is in progress without discussion with the study sponsor. 

7.0 SPONSOR AUTHORIZATIONS DURING THE STUDY 
\ . . •': J 

•• • • . ~ ' 

Should a problem develop while the study is in progress, ABC 
will notify the study director within 24 hours; The problem and 
suggested test modifications will be discussed by telephone. ABC 
will proceed with the changes felt necessary upon the verbal au
thorization of the study director. A letter for written authori
zation will then be submitted by ABC to the study director and 
handled in the same manner discussed in section 6.0. 
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8.0 TEST-SPECIFIC INFORMATION 

8.1.1 General. The following items will be addressed for 
each static bioassay. This information is necessary to be in 
compliance with Good Laboratory Practice Regulations (8). Sections 
8.2, 8.3, 8.7 and 8.9 are to be completed by the study sponsor. 
Sections 8.4, 8.5 and 8.6 will be completed by ABC. 

8.1.2 GLP Compliance. To be in compliance with the Federal 
Good Laboratory Practice regulations, the report of the investiga
tion conducted utilizing this protocol must contain a statement 
that the study was conducted in accordance with one of the follow
ing GLP's. 

1. U.S. F.D.A. Good Laboratory Practice Regulations (21 CFR 58). 

2. U.S. E.P.A. Good Laboratory Practice Standards; Toxic Sub
stances Control (40 CFR 792). 

3. U.S. E.P.A. Good Laboratory Practice Standards; Pesticide 
Programs (40 CFR 160). 

4. OECD Principles of Good Laboratory Practice; Annex 2 C(8l) 
30(Final). 

5. Any state or local GLP which may apply. 

The specific GLP regulation, for which this study specific 
protocol and resultant study must be in compliance with, is to be 
designated by the study sponsor in section 8.8 of this protocol. 
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8.2 Study Sponsor: 

8.2.1 Company Molycorp, Incorporated 

8.2.2 Address 3 Miles East of Questa on State Road 38 

P.O. Box 469. Questa, New Mexico 87556 

8.2.3 Sponsor's Study Director 

Mr. Fred Martinez Analyst 
Name Title 

8.3 Effluent: 

8.3.1 Sample Number Outfall 002 

8.3.2 NPDES Permit Number NM-0022306 

8.3.3 Physical Description Clear Liquid 

8.3.4 Handling Precautions Normal Precautions 

8.4 Test Concentrations: To be determined after 24-hour screen 
of 100% effluent and consultation with study sponsor. 

8.4.1 Sponsor's study director notified of s^ 

Date I n / ^ T ^ ^ Biologist C Xl-A-̂  

100% effluent screen = ^20% mortality \ y y <20% inortality 

8.4.2 Definitive test concentrations agreed upon: 

- P / A — • 
8.5 Test Organisms; 

8.5.1 Species Daphnia magna 

8.5.2 Supplier ABC in-house culture 

8.6 Study Dates; 

8.6.1 Proposed starting date of definitive study 1/8/87 

8.6.2 Proposed completion date of definitive study 1/22/87 

8.7 ABC Study Personnel; 

8.7.1 Study Director 
Supervisor, Invertebrate and 

Alan D. Forbis Bioconcentration Investigations 
Name Title 
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8.7.2 Aquatic Manager 

Carl M. Thompson Aquatic Toxicology Manager 

Name Title 

8.8 GLP Compliance (check the most appropriate); 

EPA-FIFRA ; EPA-TSCA ; FDA ; OECD ; Oth^f NPDES. 

8.9 Protocol Approvals. The following is to be signed by the 
appropriate study personnel; 

^ , ^ 8 . 9 . 1 Sponso/'s Study Director . 

P ^ J P h l ^ ^ Cp.9.P- PsAy 
N ^ e ^ T T T i t l e Date 

8.9.2 ABC's Study Director 

Supervisor, 
^ / --> f^-) Invertebrate and / 

J^AP'-,-^ P P 2 P Bio. Investigations p i ff^ 

Name Title Date 

8.9.3 ABC's Manager 

^ - ' - ' • ^ ^ A P C A P S ^ J - ^ ^ Aquatic Tox": Manager ^ / ^ / F ^ 
Name ^ I /\ "̂  Title Date 

8.10 Authorization to return the test material and sample: 

8.10.1 Sponsor's authorized agent to receive the test material 
and,...»«pple. / . 

( P P J PAU<A A^,. U " T 
NamA> Tl" 11 P ' Name^ Title 

8.10.2 Shipping Address. 

Molycorp, Incorporated 
Company 

3 Miles East of Questa Highway 38 
Street Address 

Questa New Mexico • ; 
City State 

505-586-0212 

'. 87556 
Zip Code 

Phone Number 

8.10.3 Hazardous shipment information. 

Proper Shipping Name 

Class of Restricted Article (e.g. flammable, poison, radioactive, 
etc ) 
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TABLE 1; Guide to selection of experimental concentrations 
based on progressive bisection of intervals on 
logarithmic scale. 

Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 

10.0 10.0 10.0 

5.6 

3.2 3.2 3.2 

1.8 

1.0 1.0 1.0 

10.0 

7 .5 

5 .6 

4 .2 

3.2 

2 .4 

1.8 

1.35 

1.0 

10.0 

8.7 

7 .5 

6.5 

5 .6 

4 .9 

U.2 

3.7 

3 .2 

2 .8 

2 .4 

2 . 1 

1.8 

1.55 

1.35 

1.15 

1.0 
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TABLE 2; Chemical Characteristics of Well Water Used by ABC's 
Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

pH 

Hardness (CaCOs) 

Alkalinity (CaCOs) 

Conductivity 

NO3-N 

NOS-NO2-N 

PO4-P 

Aluminum 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

Concentration 

15-20«C^ 

9.2-10.1 ppm 

7.8-8.3^ 

225-275 ppm^ 

325-375 ppm^ 

700 |Jmhos/cm 

0.58 ppm 

0.69 ppm 

<0.50 ppm 

<20 ppb 

<3 ppb 

<5 ppb 

<5 ppb 

<5 ppb 

<5 ppb 

<20 ppb 

<10 ppb 

<5 ppb 

<1 ppb 

<0.10 ppb 

<0.50 ppb 

After aeration. 

b • . . • . • ; • -

Represents seasonal variation, with the monthly range not 
exceeding 10%. 

Sample dates; Trace elements = May 12, 1986, organophosphate 
and organochlorine analyses = May 12, 1986. 
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ANALYTICAL BIOCHEMISTRY LABORATORIES. INC. 
P.O. Box 1097 • Colunibia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

® 
April 27, 1987 

Molycorp, Incorporated 
Attn: Mr. Fred Martinez 
3 Miles East of Questa, on State Road 38 
P.O. Box 469 
Questa, New Mexico 87556 

RE: Assessment of the Acute Toxicity of Outfall 002 tp Daphnia magna, 
ABC Study Number 35725. 

Dear Mr. Martinez; 

Please find enclosed Analytical Bio-Chemistry Laboratories' final 
static report for the above cited study. We hope you find the report to 
your satisfaction. 

If you have any questions, please do not hesitate to give us a 
call. 

Sincerely, 

Scott Frazier ^ 
Biologist I 

SF/rml 

Enclosures 



Submitted By: Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 
(314) 474-8579 

Prepared By: 

Scotf Frazier 
Biologist I 

1 

id Burgess J j David 
Biologist II 

Date 
T117-

V-27~t7 
Date 

Approved By; 

Pŷ f-̂  S P ' ^y^^ yA^/pp-
Alan D. Forbis Date 
Supervisor, Invertebrate/Bioconcentration 
Investigations/Study Director 

M /̂P Ai^JA.. 
Phillip M. Buckler 
Quality Assurance Supervisor 

'IA]. 
Carl M. Thompson 
Aquatic Toxicolog anager 

-^Ar/e? 
Di te 

Date 
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PROJECT PERSONNEL 

The Study Director of the project for Analytical Bio-Chemistry 
Laboratories, Inc. was Alan D. Forbis, Supervisor, Invertebrate/ 
Bioconcentration Investigations. Supervising the conduct of the study 
for Molycorp, Incorporated was Mr. Fred Martinez. The following ABC 
personnel assisted with various phases of the study. 

Name 

Alan D. Forbis 

Scott Frazier 

Michael Ruddy 

James G. Muckerman 

David Burgess 

Jeffrey Latham 

Title 

Supervisor, Invertebrate/ 
Bioconcentration Investigations 

Biologist I 

Biological Technician I 

Biological Technician I 

Biologis t I I 

Biological Technician I 

Initials 
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INVERTEBRATE ACUTE TOXICITY COMPENDIUM 

Subject: "Assessment of the Acute Toxicity of Outfall 002 to Daphnia 
magna," ABC Study Number 35725. 

Sponsor: Molycorp, Incorporated 

Testing Facility: Analytical Bio-Chemistry Laboratories, Inc. 
Aquatic Toxicology Division 
P.O. Box 1097 
Columbia, Missouri 65205 (314-474-8579) 

Location of Original Raw Data and Final Report: 

Molycorp, Incorporated 
3 Miles East of Questa, on State Road 38 
Questa, New Mexico 87556 

Test Material: Outfall 002 

Test Concentrations: Control and 100% 

Dilution Water: Hard reconstituted water. 

Test Dates: Initiation - April 9, 1987 

Termination - April 10, 1987 

Length of Study: 24-hours 

Results: 24-hour mortality at 100% effluent = 0% 

Test Species: Daphnia magna 

Source of Organisms: ABC Laboratories in-house culture. 

Age of Organisms at Study Initiation: First-instar (<̂ 24-hours old). 
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SUMMARY 

The acute toxicity of Outfall 002 to Daphnia magna was assessed for 
O.S. EPA Region 6 NPDES permit requirements using the methods outlined 
by the Committee on Methods for Toxicity Tests with Aquatic Organisms. 
Water quality parameters of temperature, dissolved oxygen, conductivity, 
hardness, alkalinity and pH were measured on receipt of the sample and 
were within acceptable limits. 

The results of the 24-hour .static Daphnia magna toxicity screen 
indicated that no mortality was observed after the 24-hour exposure 
period. Therefore, a definitive 48-hour static acute study was not 
required. All reported values were based upon nominal concentrations. 

The no-effect level for Outfall 002 was <100% effluent after 
24-hours, based on the lack of mortality and abnormal effects. The 
surfacing in both the control and 100% concentration were judged to be a 
result of daphnid molting and not an abnormal effect. 

ABC LABS #35725-7 of 37 



INTRODUCTION 

This static bioassay was performed fay the Aquatic Toxicology 
Division of Analytical Bio-Chemistry Laboratories, Inc., Columbia, 
Missouri, for Molycorp, Inc., from April 9, 1987 to April 10, 1987. The 
purpose of this test was to assess toxicity of a 100% solution of 
Outfall 002 to Daphnia magna. The assessment was designed to meet the 
NPDES permit process in U.S. EPA Region 6 (1) requiring biomonitoring of 
industrial discharges. The screen test was conducted following the 
procedures outlined in ABC protocol 8301, as approved by Mr. Fred 
Martinez; Molycorp, Inc. on April 16, 1987. 

METHODS AND MATERIALS 

The procedures applied for the 24-hour toxicity .screen were 
basically those described in Methods for Measuring the Acute Toxicity of 
Effluents to Aquatic Organisms (2), Methods for Acute Toxicity Tests 
with Fish, Macroinvertebrates and Amphibians (3), Standard Practice for 
Conducting Acute Toxicity Tests with Fishes, Macroinvertebrates and 
Amphibians (4), Proposed Standard Practice for Conducting Acute Toxicity 
Tests on Aqueous Effluents and Fishes, Macroinvertebrates and Amphibians 
(5), and Standard Methods for Examination of Water and Wastewater (6). 

I. Test Organisms 

The test lot of Daphnia magna was obtained from an 
in-house culture at ABC. The taxonomic key presented by 
Pennak (7) was used to identify the test daphnids to species. 
All test daphnids were held in a controlled temperature area 
at 20 (±2)°C. The lighting was 50-70 footcandles on a 16-hour 
daylight photoperiod. During the holding period, the daphnids 
were fed algae (Selenastrum capricornutum) supplemented with a 
suspension, of Tetramin®, cereal leaves and yeast at least 
every 3 days. First-instar daphnids (<24-hours old) were 
selected for testing and were not fed during the test. 

II. Test Procedure 

The static Daphnia bioassay was conducted in 250-ml glass 
beakers containing 200 ml of sample or hard reconstituted 
water prepared from the following compounds in the amounts 
stated per liter of deionized water: 

192 mg NaHCO 

120 mg CaS0.'2H 0 

120 mg MgSO 

8 mg KCl 
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The reconstituted water was prepared to yield a total hardness of 
160-180 mg/l (as CaCO.) a total alkalinity of 110-120 mg/l (as 
CaCO,), and a pH of 7.6^8.0 (3). 

These vessels were kept at 20 (±2.0) "C in a temperature 
controlled area. The lighting was maintained at 50-70 footcandles 
on a 16-hour daylight photoperiod. 

A 24-hour screen test, composed of duplicate 100% effluent 
chambers was performed to estimate the toxicity of the effluent. 
Also included was a duplicate ABC hard reconstituted water control. 
A five-six concentration static acute toxicity study would be 
performed if ^20% mortality was observed after 24-hours in the 
screen test. 

III. Test Material 

The Outfall 002 sample (NPDES Permit Number NM-0022306) was 
received on April 9, 1987 as a clear liquid and was received at 
6'*C. The sample was allowed to warm to test temperature (22'*C) 
before daphnids were added to test solutions. 

RESULTS 

After 24-hours, the results indicated no mortality of Daphnia magna 
to Outfall 002. The no effect concentration was <100% effluent based on 
the lack of mortality and abnormal effects. The surfacing in both the 
control and 100% concentration were judged to be a result of daphnid 
molting and not an abnormal effect. Since no mortality was observed 
after 24-hours in the screen test, a definitive study was not required 
per biomonitoring guidelines established for U.S. EPA Region 6. 

Table 1 presents the water quality parameters measured on sample 
receipt. Hardness and alkalinity (as CaCO-) and conductivity for the 
Outfall 002 sample were 1000-1082 mg/l, 152-166 mg/l and 1200 yMho's/cm, 
respectively. Dissolved oxygen and pH for this sample were 9.1 mg/l and 
7.4, respectively, and were considered adequate for testing (3). 

The study was conducted following the intent of the Good Laboratory 
Practice Regulations (8) and the final report was reviewed by Analytical 
Bio-Chemistry Laboratories' Quality Assurance Unit. All original raw 
data were provided to Molycorp, Incorporated with a copy retained at 
Analytical Bio-''.hemistry Laboratories. ^ ̂ . 
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TABLE 1 

Water Quality Measurements of 100% 
Outfall 002 Upon Sample Receipt 

100% 
Outfall 002 

a * 

Temperature 6*'C 

Dissolved Oxygen 9.1 

pH^ 7.4 

Conductivity 1200 

Hardness® 1000-1082 

Alkalinity® 152-166 

Temperature *C - Monitored with a mercury thermometer. 

Dissolved oxygen concentrations (mg/l) - Dissolved Oxygen Probe (YSI 
Dissolved Oxygen System Model 54). Dissolved oxygen saturation at €"0 
is 12.5 mg/l. 

'pH - pH Probe 
and mV meter. 
*̂ pH - pH Probe (Corning Model 476182) used with a Coming Model 125 pH 

Conductivity (uMhos/cm) - Conductivity Meter (YSI Model 33). 

^Hardness and alkalinity (mg/l as CaCO ) - HACH Model AL-DT and HAC-DT. 

Test solutions allowed to warm to test temperature (22"'C) before 
addition of daphnids. Dissolved oxygen saturation at 22''C is 8.8 mg/l. 
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QUALITY ASSURANCE STATEMENT 

Quality Assurance Statement for Report #35725 entitled, "Assessment of 
the Acute Toxicity of Outfall 002 to Daphnia magna." for Mr. Fred 
Martinez, Molycorp, Incorporated; Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all studies con
ducted at our facilities are designed and function in conformance with 
good laboratory practice regulations and the protocols for individual 
laboratory studies, an inspection of the final report for Outfall 002 
was conducted and found to be in an acceptable form by a member of our 
Quality Assurance Unit. A final Inspection of all data and records on 
April 23, 1987, indicated that the report submitted to you is an ac
curate reflection of the study as it was conducted by ABC Laboratories. 

Should you have any questions relating to the information provided 
in this statement or the function of our Quality Assurance Unit, please 
contact the Quality Assurance Unit at your convenience. 

/PhillipfMVBuciler 'Dat4 
Quality Assurance Supervisor 
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STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC Report #35725 entitled, "Assessment 
of the Acute Toxicity of Outfall 002 to Daphnia magna," for Mr. Fred 
Martinez, Molycorp, Inc.; Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all aquatic toxi
city tests conducted by our facility follow good laboratory practices, 
ABC's study director for the above test herein confirms that the study 
was conducted in compliance with the U.S. E.P.A. Good Laboratory Prac
tice Standards; Toxic Substances Control (40 CFR 792). 

All original raw data were provided to Molycorp, Incorporated, with 
a copy retained at Analytical Bio-Chemistry Laboratories. 

Alan D. Forbis Date 
ABC Study Director 
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APPENDIX - RAW DATA 

NOTE: Some of the records which appear in this raw data appendix have 
been provided as photocopies of original records on file at ABC. 
This has been done by necessity for certain data which are used 
commonly In several studies at ABC. Such records may. Include 
organism culture logs. 
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EFFLUENT TOXICITY TEST KORTflLITY AND BEHflVIORflL 0BBERVRT10N8 j 

Designation: Q P ^ T J ; 3 P S 0 0 ^ 2 — 

Industry: f^ULQPi? Study No. : '2>5'125 
~~ 7 ' - . 

ABC Study Director: Aj_:_ £Q.L^ IL 

Form No.; 91 (4/8/87) 

Analytical Bio-Chemistry Labs 
P. 0. Box 1097, 7£00 ABC Lane 
Columbia, Missouri &5205 

Lid^Prelim. I 'Definitive Test Species: J y f P l h l̂AiiL^ \VUl^^iy<\^ 

Dilution Water: /^vJ^^^iSi'^ii^No./Vessel: iQ ' (Lot#: ^ ^ - d ' Z , ) 

bate Initiated:_J/y^7' Test Terminated: t / l ^ / ^ T 
Effluent 

Concentration 

Control / 

3 
.100 /\ 

5 

Observer 
Date 

0 Hr. 
Soln. 

ClX 
•• 

.. 

II 

£4 Hours 

Dead 

D 
0 

O 
O 

/ 

Obs. 

A; 
•2-Su.K 

S-rJ 
Â  

".i";5 

"^//o/^:?-

48 Hours 

Dead Obs. Dead 

• -

Obs. 

REMPIRKS: N = Normal, SUR = Surfacing, C = Clumping, ERR = Erratic Movement 

TR = Trailing __, CT = Coated with extraneous material, 

Q = Quiesc?;'it; OB = On Bottom; CLR = Clear, P = Precipitate, 

CLD = Cloudy/colored solution, SF = Surface'Film ' . 

• • - . • : . • ; • • • . 

^ .. , 

Prepared By; P _ P P L ^ ^ r ^ p P y ^ ^ ^ 
Checked By: J l J u U Z ( ^ ^<*<^3P^Z. -

— L ^ 

_ Date:__V/j/^_ 

Date: "V ' /C -^Y 
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MATER QUALITY FOR EFFLUENT SAMPLES 

Test Material :___j2^^Zi'_^__i2£22=__ 

Study No. J c 3 ^ T ^ ' 0 Prot 

ABC Study Director: A _ L - E S 2 K 3 . l ^ 

Concentration 

DAY 

Te^p D.O. a 
rng/1 PH^ 

Cond. c 
uMhos/cm 

ocol No. i___Q.3j2.I 

DAY 

Temp 
°C 

D.O. 
mg/l pH 

Cond. 
uMhos/crn 

. : ,1 

Form No.: 348 (2/3/87) 

Analytical Bio-Chemistry Labs 
7200 ABC Lane, P.O. Box 1097 
Columbia, MO 65201 

DAY 

Temp 
°C 

D.O. Cond. 
rng/1 pH uMhos/cm 

1 
T 

100-/ -

Receipt 

emp. 1 

(p. 

3.0. a 
ng/l 

T./ 
PH^ 

}.4 

Cond.c 
uMhos/cm 

IZO(Q 

Hard« 
mg/l 

i ax>-

I Alk.d 
rng/1 

ISZ-

Date 

ihin 
Init. 

P^i 
^Dissolved oxygen concentrations - Dissolved Oxygen Probe (YSI Dissolved 
.Oxygen System Model 54) 
"pH Probe (Corning Model 476182) used with Corning Model 125 pH and 
rnV meter 

^Salinity/conductivity/temperature meter (YSI Model 33) 
dmg/l as CaC03; Hach Models HAC-DT and AL-DT, respectively. 

Prepared B y : „ ^ ^ 2 l ^ ^ l ^ ^ ; ^ ^ _ Date,„_^/^/^_t 

Checked By: ^ i / / !^ . • ^ A i p ^ :̂̂ r̂ ____ Date: — jy-_/^ 'J_7_ 

DAY 

Temp D.O. 
mg/l pH 

Cond. 
uMhos/cm 

Remarks: 



PREPARATION OF EFFLUENT CONCENTRATIONS (volume/volume) 

Effluent i 
DesignationlAX.^Lll n o " ^ 

Lab Form No.: 94 

Industry: A^V.y l^i^fi 
Study No. : l ^ y p ^ P 

ABC S t u d y ^ r - I 
D i r e c t o r : pf , P o i r h / ^ 

A n a l y t i c a l Bio-Chemis t ry Labs 
Aqua t i c Toxicology D i v i s i o n 
7200 ABC Lane; P.O. Box 1097 
Coliombia, MO 65205 

Q'PRELIKENARY 

D i l u t i o n Water Type: 

D A B C w e l l w a t e r I 3 ^ C 

D E f f l u e n t Rece iv ing Water 

• DEFINITIVE 

Recon. Water [HAa^ 

n O t h e r 

Sample No. Aliquot Volume 
(ml) 

Dilution Volume 
(ml) 

F i n a l Cone. 
( % ) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

^ Z o o 
Z o o loo 

Remarksi^ipm-WtiyuJl^ L ' - ^ P / ^ L " ^ / ^ f IAA fi/A/^haJj^ SF-

ij^ln 

... ^-^J^.. Date:^-^-i^7 Prepa red By: 

Checked By -P ^//t'i/Z<fP^ / ^ t ^ y C ^ 

Study Director: khj-.Q^ Q- r^ 

Date: ^ P / > - ^ ' 7 

Date; Hj^if^?-
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OBSERVATIONS AND/OR REMARKS FORM-

r e s t M a t e r i a l : ClAUM 

S t u d y No. : ^ _ J | £ 3 ^ _ ^ 

GOQ. 

P r o t o c o l N o . : 
ABC Study 
D i r e c t o r : 

^ ^ O l 

A> FoRtV^J 

Lab Form No. : 55 

A n a l y t i c a l Bio-Chemis t ry Labs 
A q u a t i c Toxicology D i v i s i o n 
7200 ABC Lane, P .O. Box 1097 
Columbia, Mi s sou r i 65205 

D a t e / I n i t i a l s Comments 

H-*^-'^ ^ L . I.AJ 

ixA './vj <x \ o o o ^ ^ 

+Le CO—oOw^tJ^ Hx) «s>o C^VTJ 

v .><>c^< i ' ca..^«*. P i ^ 

.lw»-U. O A J 
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KOL.v--FJ' ::;-. 

QUESTA-DIVISION 

UNOCAL-76 

bancid over to carrier by Molycorp employee 

DATE: 
7 ^ 
v/g /a 7 

TUffi: 

CARRIER '_ 

EMPLOYER; 

MOLYCORP PERSONNEL: c^^V <. ^ P ( J^"^-? 

Sample(s) delivered to ABC lab for analysis. Please sign and date this 

letter upon receipt of sample(s) 

Sample(s) received by: ABC Laboratories Inc. 
7200 ABC Lane 
P.O. Box 1097 

* Columbia, MO 65205 
(314) 474-8579 

for the following analyses: Toxicity testing 

Received b y : 

DATE: 

P^^f^^P'^TUoPx) 
V / f / f ^ 

Please return this letter with the analytical results.signed and dated below. 
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KOIYcorn , . . 

QUESTA - r;•.:;•.•:::: 

mCOCAL- 7 6 

This sheet represents a chain of custody for effluent sasples collected 

Located in Taos County, Questa, New Mexico on ^j/ / ^ / f ^ / 

Sample bottles were prepared by Molycorp employees in accordance with 

guidance set forth by the U.S. Environmental Protection Agency for the 

existing program permit. Sampling procedures were also followed in 

accordance with permit requirments. 

Sample (s) Identification Q Q 2 - P ) C / i T / J I / / / ^ / y^/7>P/^ 

Sample (s) Identification 

By: P ^ P l A // />fhŜ Ŵ̂ ^ 
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INVERTEBRATE CULTURE RECORD 

S p e c i e s : 

Lot No. : 

Jjii^i4. n-^y^y^^^yf ^ 

^?-B ^ 

Date I n i t i a t e d ; ' 7 - 2 ^ - ^ - , 

Lab Form No; 52 

A n a l y t i c a l B i o - C h e m i s t r y Labs 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC L a n e , P . 0 . Box 1097 
C o l u m b i a , MO 65205 

D a t e 

No . 
A d u l t 
A l i v e 

I n s t a r 
P r e s e n t 

Fed & 
Changed 

S t u d y 
I . D . Comment ^ 

Obs . 
B y : 

2 ^ //'AL 

% 3 ^ / / 

i l ± So p ^ 

' A ^ . 

n I I J U 

^ 3^ li^H-

li± 3£ ^ l O O L ^ (« 3F 
IL UQ. 1>P y ^ l ir/Z. ^ 

M 

4^/^ 

\b- l>o ^ 60 0^ /"y/X 

'̂ h 3>g%SL/L|0 'g .^ f S F 
3//5 30 SfXO ii 

o S 
.22_ 

bib 

u 2L JL -^ 4̂ ^ O 3 

O Q 
CO "O 

- 4 X " " 

P f l ^ 

dk J.̂  ,c ' ( w 
J i ^ 

1 EL 3c£ ^ Z ^ / ^ ' 
vA 

J3I 1*̂  /^//g 

^ 
2 3.5m- r2.0 ^E 

2-? Z j = i O J(P-. 

^ 7< I I •^3rO 

i/ 
-e^ ru/t 

^ 4 ^± 3gt:> /41. 
K ^ ^ V 6^c? rr J C , 

X 2L Ii- 2sv m^ 
P r e p a r e d b y ; l / l I i J , / / X l M P / y y i ^ . . Dajbe; 7 - 2 0 

I h e c k e d b y : r ^ > . . ^ j A ( ^ ( U \ P P ^ D a t e : V / / / 

=M-
£ 1 ^ 
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INVERTEBRATE CULTURE RECORD 

S p e c i e s ; O A ^ i \ M i P r fijfly^P/)-

Lot No. : ^T-- \^''Z 

Date In i t i a t ed : ^ ' Z I - A R T ' 

Lab Form No: 52 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane, P. O. Box 1097 
Columbia, MO 65205 

Date 

No. 
Adult 
Alive 

Ins tar 
Present 

Fed & 
Changed 

Study 
I.D. Comments 

Obs. 
By: 

4-1 ^ ^ ^ Z -~ \ ^ ^ /Ay-swT/fe fc>fiz/r^s.r //A 

A ^ Zi>^^7 --K.t? /fiAT^Vt. /Pi/z. -p^tr J2Ze 

î  .24 ZcO Mm. 
' $ 2-6 poo ^F 

M. 2(1 
f-Ly 2 <^c^ ( X -i ( J . ' ^ 

L&. ZL PjCCJ 
f / t 

3 P C ? ^ Z - ' Z I O iAVit iL'u^iytEJ- 3F-
H / l -ffi-
^ / , 

3972'S~?- •3-̂ '̂ '̂f̂  IZ Fen tSiy 
<(0 viL. 

^I<=^ 
SS'fe^<3~1?/cP / A ' i r / t a FtfL T e S T OL. 

2-C / O 6 / ' • .S(^^ 

"This fs sr gxsct cogy-o^ 
Ths orlgiiis! document** 

By, D- Sij/i&£-5s fv.?r;f« ^-Jo-^-* 

i^^;yy/./^C4^\j^^ -.. "p̂ .̂ ^̂  <^'/'^^ Prepared by 

Checked b y : A/Pty^<!>l 
Jr fyi.:fi. 

Date; ^-//>- g y 

0 G/^i^M g^^o t > u ' 4 - ' ^ - ^ ^ -
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DEFINITIVE CONCENTRATION NOTIFICATION 

:ess; 3 A j J B d (^JAJ^ 51-1̂ 3̂̂  
r/Q-t-a-t-o/7.-ir.» / "^^AtyoPJ A/.y\ 

Firm; 
Address 

C i ty /S t a t e /Z ip ; A^ZAJUPCA^ AAA? 

Phone: ( ) 

Lab Form No.: 186 

Analytical Bio-Chemistry LeQjii 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Columbia, MO 65202 

MP, f/u/j /U/iph'm' Sponsor's Study Director: 

Person notified; same ( L>^.Other: 

Date of Notification; 1 / I H A ^ ' f ' 
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1.0 INTRODUCTION 

The use of bioassays in the identification and control of 
industrial effluents is rapidly increasing. Indeed, aquatic 
toxicity tests are presently being incorporated into the NPDES 
guidelines of the Federal Clean Water Act (1). To assist industry 
in meeting requirements set forth by legislation and regulatory 
agencies. Analytical Bio-Chemistry Laboratories, Inc., offers a 
complete range of aquatic bioassay tests of industrial effluents. 

As part of the NPDES permit process in U.S. EPA Region 6, a 
biomonitoring requirement has been imposed for certain permit 
holders in that area. Discharges subject to the new regulations in 
Region 6 (Texas, New Mexico, Oklahoma, Arkansas and Louisiana) will 
be required to submit aquatic toxicity data on their effluents to 
EPA on a periodic basis. 

This ABC protocol discusses the biomonitoring guidelines in 
Region 6 and describes ABC's technical approach to assist industry 
in complying with these regulations. 

2.0 OBJECTIVES 

The primary objective of the toxicity test described herein is 
to evaluate the acute toxicity of an effluent to freshwater or 
marine invertebrates under static conditions. The species selected 
for this testing include Daphnia magna (freshwater effluent, <5 ppt 
salinity) and Mysidopsis bahia (saltwater effluent, S5 ppt salin
ity) . The effluent will first be tested on a 100% effluent -screen 
basis. If the screen results in ^20% mortality of test organisms, 
a 48-hour, five concentration LC-rj test will be conducted. An LC-ĵ  
is the approximate concentration (percent) of test effluent that 
produces 50 percent mortality of test organisms after prescribed 
intervals (24 and 48 hours). 

3.0 TESTING FACILITY 

The study will be conducted by the Aquatic Toxicology Division 
of Analytical Bio-Chemistry Laboratories, Inc., 7200 East ABC Lane, 
P. 0. Box 1097, Columbia, Missouri 65205 (314-474-8579). 

4.0 REGION 6 BIOMONITORING REQUIREMENT 

The f»;llowing biomonitoring requirement is now being included 
in the NPDtS permit process for many major industrial discharges in 
EPA Region 6. The permit language given here was that presented by 
the U.S. EPA at a regional workshop on the matter (2): 

The permittee shall determine if the effluent from this 
outfall is lethal to twenty (20) percent ' or greater of the 
culture of test organisms by use of the "Range-Finding Screen
ing Test," set out in "Methods for Measuring the Acute 
Toxicity of Effluents to Aquatic Organisms," EPA-600/4-78-012 
(Revised July, 1978) (3). 
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Organisms for this test shall be Daphnia sp. if the effluent 
is less than five (5) parts per thousand salinity or Mysid sp. 
if the effluent is greater than five (5) parts per thousand 
salinity. This screening test will be conducted within sixty 
(60) days of effectiveness of the biomonitoring requirements. 
Tests will be conducted once each quarter for a duration of 
two years utilizing a static method for 24 hours and following 
this dilution scheme only: 

Effluent samples* - 100 percent by volume 
Dilution water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

If at any time during the two year testing period a test shows 
a lethality of twenty (20) percent or more of the test orga
nisms, the permittee shall within twenty-four (24) hours 
conduct a replacement static 48-hour median lethal concentra
tion (LCCQ) test on the originally collected sample. Replace
ment of^ effluent samples shall be once per 24 hours. 
Organisms for this test shall be Daphnia sp. if the effluent 
is less than five (5) parts per thousand salinity and recon
stituted fresh water (EPA-600/4-78-012 Section 4) shall be 
used for dilution. If the effluent contains greater than five 
(5) parts per thousands salinity, Mysid sp. shall be used as 
the test organism, and reconstituted seawater will be used as 
dilution water (EPA-600/4-78-012 Section 4). The remaining 
LC-Q methodology is available in EPA-600/4-78-012. 

All screening and LĈ rv test results shall be reported with the 
Discharge Monitoring Reports. 

It should be noted by the permittee that slight changes from 
the above permit language (e.g., pH modification of effluent) may 
be incorporated into his specific permit. Attention should be 
given to the permit requirements for each effluent before testing 
is Initiated. ABC requires that a copy of the permit's 
biomonitoring clause be forwarded to ABC prior to testing so that 
consideration can be give to pH modification, etc. 

5.0 METHODS AND MATERIALS 

5.1 Methodology. The methods applied for'both the preliminary 
and definitive phases of this test are basically those described in 
Methods for Measuring the Acute Toxicity of Effluents to Aquatic 
Organisms (3), Methods for Acute Toxicity Tests with Fish, 
Macroinvertebrates, and Amphibians (4), Standard Practice for 
Conducting Acute Toxicity Tests with Fishes, Macroinvertebrates, 
and Amphibians (5), Proposed Standard Practice for Conducting Acute 
Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates 
and Amphibians (6), and Standard Methods, for the Examination of 
Water and Wastewater (7). This protocol has been written to comply 
with the federal Good Laboratory Practice Regulations (8). 
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5.2 Test Organisms. The species recommended by the EPA for 
this testing are Daphnia sp. and Mysid sp. Daphnia sp. are to be 
used when the effluent salinity is <5 parts per thousand (ppt) and 
Mysid sp. are to be used when the effluent salinity ^5 ppt. The 
species maintained by ABC, and acceptable by EPA, for this testing 
are Daphnia magna and Mysidopsis bahia. The test lot of Daphnia 
magna will be obtained from an in-house culture at ABC. The 
taxonomic key presented by Pennak (9) will be used to Identify to 
species the test daphnids. All test daphnids will be held in a 
controlled temperature area at 20 ±2°C. The lighting will be 50-70 
footcandles on a 16 hour daylight photoperiod. During the holding 
period, they will receive a suspension of algae (Selenastrtim 
capricornutum) supplemented with a blended fish food/cerophyl 
suspension at least every 3 days. First-instar daphnids (<24 hours 
old) will be selected for testing and will not be fed during the 
test. 

Mysid shrimp (Mysidopsis bahia) will be obtained from a 
commercial supplier (e.g.. Sea Plantations, Inc. or Gulf Breeze 
Specimens) and maintained in culture at ABC. Mysids will be 
cultured following the techniques described by the U.S. EPA (10). 
Test mysids will be selected from a sub-culture of immature indi
viduals. 

5.3 Effluent Sample. The sample submitted to ABC for testing 
must be a 24-hour composite sample,"'consisting of equal volumes 
taken every hour (2). The sample should be collected in a glass or 
polyethylene container, refrigerated.after collection, and shipped 
to arrive at ABC within 24 hours after collection. A one-gallon 
sub-sample of the 24-hour composite will be satisfactory for the 
toxicity test(s) required. ABC can provide sample containers and 
mailing cartons and can assist plant personnel in shipping arrange
ments so that the sample arrives at ABC in a timely manner. 

5.4 Dilution Water. It will not be necessary to collect 
actual receiving water for effluent dilutions for this test.' • The 
biomonitoring regulations recommend the use of reconstituted 
freshwater or saltwater listed in the EPA effluent methods manual 
(3). The freshwater dilution water (for Daphnia sp.) will be a 
hard reconstituted water of 160-180 mg/l hardness (as CaCO_). The 
reconstituted saltwater (for Mysid sp.) will be prepared^ from a 
commercial salt mix similar in composition to that listed in the 
EPA effluent manual (3) and adjusted to a test salinity of 
15-25 ppt.-, 

•'• • * 

5.5 Screen Test. The biomonitoring regulations require that 
a 24-hour 100% effluent screen be conducted before more definitivie 
(LCc«) testing is considered. As stated in section 4.0, if ^20% of 
the test organisms die in the 100% solution, the permittee shall 
then conduct a 48-hour static replacement LCCQ 'test. This latter 
test is discussed in section 5.6. 

The screen test will be conducted in 250 ml glass beakers 
containing 200 ml of solution. These test chambers will be held in 
a controlled temperature area at 20 ±2**C on a 16-hour daylight vs. 
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8-hour darkness photoperiod with 30-minute dawn/dusk transition 
periods. The screen test will include duplicate test chambers at 
100% vs. duplicate control chambers containing dilution water only. 
Ten test organisms will be placed in each replicate; therefore, 
twenty total organisms will be exposed to the 100% effluent and 
control (dilution) water. 

After a 24-hour exposure period, the test chambers will be 
observed for mortality and abnormal effects. If the combined 
replicate mortality is ^20%, the 48-hour LC^n test will be initi
ated. ^" 

5.6 48-Hr LC-Q Test. The definitive test will be conducted by 
exposing the test organisms to at least 5 effluent concentrations 
and a dilution water control. The test will be conducted using 
duplicate beakers per concentration containing 10 test organisms 
per beaker (=20 per concentration). The test concentrations used 
will follow one of the logarithmic series presented in Table 1. 
The most common concentration series used is 10-100% (10, 18, 32, 
56 and 100%). Several effluent toxicity tests conducted by ABC 
have shown that most industrial effluents are toxic within this 
range. 

The test organisms will be placed in the test chambers by 
stratified random assignment within 30 minutes after solution 
preparations. The test chambers will be observed for mortality 
and/or abnormal effects every 24 hours, with a record maintained of 
mortality and abnormal behavior for each concentration tested. 

5.7 Test Procedure - Chemical and Physical. Upon receipt of 
the test effluent, the following parameters will be measured of the 
100% effluent: temperature, dissolved oxygen, pH, conductivity and 
hardness. These same parameters, except hardness, will be measured 
at 0 and 48 hours of definitive testing in one replicate of the 
control, low concentration, middle concentration and high concen
tration solutions. 

5.8 Analysis of Results. The results of the definitive study 
will be statistically analyzed for 24 and 48 hour LCc« values and 
their corresponding 95 percent confidence limits. These values 
will be determined by an LCCQ computer program developed by Stephan 
et al. (11) or by manual methods described by Litchfield-Wilcoxon 
(12) and Stephan (13). 

5.9 Report. One copy of the report will • be. submitted. The 
report will contain all original raw data. Additional copies will 
be provided, if requested by the sponsor, at. a copy rate of $50 per 
copy. The report will include the following: 

• 1 

5.9.1 Study dates, name and address of test facility. 

5.9.2 Objectives and test methods. 
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5.9.3 Reference to the statistical methods used for data 
analysis. 

5.9.4 Description of test effluent (date of receipt, storage 
conditions, physical characteristics, and method of preparing test 
concentrations). 

5.9.5 Description of test design. 

5.9.6 Summary of the data analysis, mortality observations 
and test water quality. 

5.9.7 Location of raw data. 

5.9.8 List and signatures of study personnel. 

5.9.9 GLP compliance statement by study director and a 
statement by ABC's Quality Assurance Unit. 

5.9.10 The report appendix will contain the original raw data 
for mortality observations and water quality, letter of test 
authorization, letters of authorized protocol changes and a copy of 
the approved protocol. . 

5.10 Data Retention. All original raw data generated in 
the preliminary and definitive studies will be provided to the 
study sponsor in the appendix to the final report. A copy of the 
data will be retained in ABC's archives. 

6.0 PROTOCOL CHANGES 

In the event that modifications of this protocol are deemed 
necessary, a writtens statement of any changes and reason(s) 
proposed by the study sponsor or ABC will be submitted to the other 
party. All agreed changes will be expressed in writing, signed and 
dated by the sponsor's study director. The signed changes will be 
appended to the protocol and included with the final report. This 
protocol is subject to revision when felt necessary to comply with 
changes in federal regulations and state of the art methodology. 
The protocol for a specific study will not be changed while the 
study is in progress without discussion with the study sponsor. 

7.0 SPONSOR AUX30RIZATI0NS DURING THE STUDY 
. ^ - Al '• 

• I . • ' 

.'• • • . . • ' 

Should a problem develop while the study is in progress, ABC 
will notify the study director within 24 hours.. The problem and 
suggested test modifications will be discussed by telephone. ABC 
will proceed with the changes felt necessary upon the verbal 
authorization of the study director. A letter for written authori
zation will then be submitted by ABC to the study director and 
handled in the same manner discussed in section 6.0. 
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8.0 TEST-SPECIFIC INFORMATION 

8.1.1 General. The following items will be addressed for 
each static bioassay. This information is necessary to be In 
compliance with Good Laboratory Practice Regulations (8). Sections 
8.2, 8.3, 8.7 and 8.9 are to be completed by the study sponsor. 
Sections 8.4, 8.5 and 8.6 will be completed by ABC. 

8.1.2 GLP Compliance. To be in compliance with the Federal 
Good Laboratory Practice regulations, the report of the investiga
tion conducted utilizing this protocol must contain a statement 
that the study was conducted In accordance with one of the follow
ing GLP's. 

1. U.S. F.D.A. Good Laboratory Practice Regulations (21 CFR 58). 

2. U.S. E.P.A. Good Laboratory Practice Standards; Toxic Sub
stances Control (40 CFR 792). 

3. U.S. E.P.A. Good Laboratory Practice Standards; Pesticide 
Programs (40 CFR 160). 

4. OECD Principles of Good Laboratory Practice; Annex 2 0(81) 
30(Final). 

5. Any state or local GLP which may apply. 

The specific GLP regulation, for which this study specific 
protocol and resultant study must be in compliance with. Is- to be 
designated by the study sponsor in section 8.8 of this protocol. 
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8.2 Study Sponsor: 

8.2.1 Company Molycorp, Incorporated 

8.2.2 Address 3 Miles East of Questa on State Road 38 

P.O. Box 469, Questa. New Mexico 87556 

8.2.3 Sponsor's Study Director 

Mr. Fred Martinez .• Analyst 
Name Title 

8.3 Effluent: 

8.3.1 Sample Number Outfall 002 

8.3.2 NPDES Permit Number NM-0022306 

8.3.3 Physical Description Clear Liquid 

8.3.4 Handling Precautions Normal Precautions 

8.4 Test Concentrations: To be determined after 24-hour 
screen of 100% effluent and consultation with study sponsor. 

8.4.1 /Sponsor's Study Director not! 
Date ^ / l ' / / 9 , f ABC Biologist _ P l 
100% effluefnt screen = S20% mortality 

8.4.2 Definitive test concentrations agreed upon: 

M M . 
8.5 Test Organisms: 

8.5.1 Species Daphnia magna 

8.5.2 Supplier ABC in-house culture 

8.6 Study Dates: 

8.6.l'' Proposed starting date of definitive study 4/8/87 

8.6.2 Proposed completion date of definitive study 4/15/87. 

8.7 ABC Study Personnel: 

8.7.1 Study Director 

Supervisor, Invertebrate and 
Alan D. Forbis Bioconcentration Investigations 

Name Title 
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8.7.2 Aquatic Manager 

Carl M. Thompson Aquatic Toxicology Manager 

Name Title 

8.8 GLP Compliance (check the most appropriate): 

EPA-FIFRA ; EPA-TSCA ; FDA ; OECD ; Other NPDES . 
8.9 Protocol Approvals. The following is to be signed by the 

appropriate study personnel: 

8.9.1 Sponsor's Study Director 

N a m e / ' 1 Title Date 

8.9.2 ABC's Study Director 

Supervisor, 
,̂_̂  Invertebrate and 

.P^^-*^^ '^^C Bio. Investigations V A ^ / T ^ 

Name Title Date 

8.9.3 ABC's Manager 

l/ltf'^^A—V Aquatic Tox. Manager y/y/<yf 
V Title Date Name 

8.10 Authorization to return the test material and sample: 

8.10.1 Sponsor's authorized agent to receive the test 
ma't'eVial and sc materiaJL ana sample ̂ i,-^' A 

^\T/u^ / K k x . . ^ ?^>\j2 ,̂̂ ;̂ f̂ 
N a m S ' ' Title 

8.10.2 Shipping Address 

Molycorp, Incorporated 
Company 

3 Miles East of Questa on Highway 38 . > ' 
Street Address 

Questa New Mexico 
City State 

505-586-0212 

87556 
Zip Code 

Phone Number 
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8.10.3 Hazardous Shipment Information 

Proper Shipping Name 

Class of Restricted Article (e.g. flammable, poison, radioactive, 
etc.) 
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TABLE 1 

Guide to Selection of Experimental Concentrations Based on 
Progressive Bisection of Intervals on Logarithmic Scale. 

Col. 1 

10.0 

3.2 

1.0 

Col. 2 

10.0 

3.2 

1.0 

Col. 3 

10.0 

5.6 

3.2 

1.8 

1.0 

Col. 4 Col. 5 

10.0 

7 .5 

5 .6 

4 . 2 

3 .2 

2 .4 

1.8 

1.35 

1.0 

10.0 

8.7 

7.5 

6.5 

5.6 

4.9 

4 .2 

3.7 

3.2 

2 .8 

2 .4 

2 .1 

1.8 

1.55 

1.35 

1.15 

1.0 
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TABLE 2 

Chemical Characteristics of Well Water Used by 
ABC's Aquatic Toxicology Division. 

Parameter Concentration 

a 

Temperature 

Dissolved Oxygen 

,pH 

Hardness (CaCO.) 

Alkalinity (CaCO.) 

Conductivity 

NO.-N 

NO2-NO2-N 

PO,-P 
4 

Aluminum 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Nickel 

Silver 

Zinc 
Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

15-

9 

7 

225-

325-

700 

0 

0 

<0 

<20 

<3 

<5 

<5 

<5 

<5 

<20 

<10 

<5 

<1 

<0 

<0 

-20"C^ 

.2-10.1 ppm 

.8-8.3^ 

-275 ppm^ 

-375 ppm^ 

ymhos/cm 

58 ppm 

69 ppm 

,50 ppm 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

.10 ppb 

.50 ppb 

After aeration. 
b Represents seasonal variation, with the monthly range not 
exceeding 10%. ' •" . 

Sample dates: Trace elements = May 12, 1986, organophosphate 
and organochlorine analyses = May 12, 1986. 
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PROJECT PERSONNEL 

The study director of the project for Analytical Bio-Chemistry 
Laboratories, Inc. was Alan D. Forbis, Supervisor, Invertebrate and 
Bioconcentration Investigations. Supervising the conduct of the study 
for Molycorp, Incorporated was Mr. Fred Martinez. The following ABC 
personnel assisted with various phases of the study. 

Name Title Initials 

Alan D. Forbis Supervisor, Invertebrate ^ ^ ' ^ M ^ T N 
and Bioconcentration 
Investigations 

Scott Frazier Biologist I vJIi^r 

Michael Ruddy Biological Technician I f l( \^ 

3 e i t Latham Biological Technician I >̂  L. 
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INVERTEBRATE ACUTE TOXICITY COMPENDIUM 

Subject: "Assessment of the Acute Toxicity of Outfall 002 to Daphnia 
magna , 

ABC Study Number: 36035 

Sponsor: Molycorp, Incorporated 

Testing Facility: Analytical Blo-Chemlstry Laboratories, Inc. 
Aquatic Toxicology Division 
P.O. Box 1097 
Columbia, Missouri 65205 (314-474-8579) 

Location of Original Raw Data and Final Report: 

Molycorp, Incorporated 
3 Miles East of Questa, State Road 38 
P.O. Box 469 
Questa, New Mexico 87556. 

Test Material: Outfall 002 " 

Test Concentrations: Control and 100% 

Control Water: 160 mg/l as CaCO. (hardness), 114 mg/l as CaCO_ 
(alkalinity), 8.2 (pH) ^ 

Test Dates: Initiation - June 25, 1987 

Termination - June 26, 1987 

Length of Study: 24-hours 

Results: 24-hour NOEL = 100% 

Test Species: Daphnia magna 

Source of Organisms: ABC Laboratories in-house Qulture-

Age of Organisms at Study Initiation: First-instar (s24-hours old) 
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SUMMARY 

The acute toxicity of Outfall 002 to Daphnia magna was assessed for 
U.S. EPA Region 6 NPDES permit requirements using the methods outlined 
by the Committee on Methods for Toxicity Tests with Aquatic Organisms. 
Water quality parameters of temperature, dissolved oxygen, conductivity, 
hardness, alkalinity and pH were measured on receipt of the sample and 
were within acceptable limits. 

The results of the 24-hour static Daphnia magna toxicity screen 
indicated that no mortality was observed after the 24-hour exposure 
period. Therefore, a definitive 48-hour static acute study was not 
required. All reported values were based upon nominal concentrations. 

The no-effect level for Outfall 002 was 100% effluent after 
24-hours, based on the lack of mortality and abnormal effects. 
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INTRODUCTION 

This static bioassay was performed by the Aquatic Toxicology 
Division of Analytical Bio-Chemistry Laboratories, Inc., Columbia, 
Missouri, for Molycorp, Inc., from June 25, 1987 to June 26, 1987. The 
purpose of this test was to assess toxicity of a 100% solution of 
Outfall 002 to Daphnia magna. The assessment was designed to meet the 
NPDES permit process in U.S. EPA Region 6 (1) requiring biomonitoring of 
industrial discharges. The screen test was conducted following the 
procedures outlined in ABC protocol 8301, as approved by Mr. Fred 
Martinez; Molycorp, Inc. on July 1, 1987. 

METHODS AND MATERIALS 

The procedures applied for the 24-hour toxicity screen were ba
sically those described in Methods for Measuring the Acute Toxicity of 
Effluents to Aquatic Organisms (2), Methods for Acute Toxicity Tests 
with Fish, Macroinvertebrates, and Amphibians (3), Standard Practice for 
Conducting Acute Toxicity Tests with Fishes, Macroinvertebrates and 
Amphibians (4), Proposed Standard Practice for Conducting Acute Toxicity 
Tests on Aqueous Effluents and Fishes, Macroinvertebrates and Amphibians 
(5), and Standard Methods for Examination of Water and Wastewater (6). 

I. Test Organisms -

The test lot of Daphnia magna was obtained from an 
in-house culture at ABC. The taxonomic key presented by 
Pennak (7) was used to identify the test daphnids to species. 
All test daphnids were held in a controlled temperature area 
at 20 (±2)''C. The lighting was 50-70 footcandles on a 16-hour 
daylight photoperiod. During the holding period, the daphnids 
were fed algae (Selenastrum capricornutum) supplemented with a 
suspension of Tetramin®,cereal leaves and yeast at least 
every 3 days. First-instar daphnids (<24-hours old) were 
selected for testing and were not fed during the test. 

II. Test Procedure 

The static Daphnia bioassay was conducted in 250-ml glass 
beakers containing 200 ml of sample or ABC hard reconstituted 
water prepared from the following compounds in the amounts 
stated per liter of deionized water: 

192 mg NaHCO_ • .' ' : 
120 mg CaSO.•2H 0 
120 mg MgSO; 
8 mg KCl 

' i ' • - . 

The reconstituted water was prepared to yield a total 
hardness of 160-180 mg/l (as CaCO.) and a total alkalinity of 
110-120 mg/l (as CaCO^). 

ABC LABS #36035-8 of 37 



These vessels were kept at 20 (±2.0) *C in a temperature 
controlled area. The lighting was maintained at 50-70 foot
candles on a 16-hour daylight photoperiod. 

A 24-hour screen test, composed of duplicate 100% efflu
ent chambers was performed to estimate the toxicity of the 
effluent. Also Included was a duplicate ABC hard reconsltuted 
water control. A five-six concentration static acute toxicity 
study would be performed if S20% mortality was observed after 
24-hours in the screen test. 

III. Test Material 

The Outfall 002 sample (NPDES Permit Number NM-0022306) 
was received on June 25, 1987 as a clear liquid and was 
received at 12°C. The sample was allowed to warm to test 
temperature (20 ±2''C) before daphnids were added to test 
solutions. 

RESULTS 

After 24-hours, the results indicated no mortality of Daphnia magna 
to Outfall 002. The no-effect concentration was 100% effluent based on 
the lack of mortality and abnormal effects. Since no mortality was 
observed after 24-hours in the screen test, a definitive study was not 
required per biomonitoring guidelines established for U.S. EPA Region 6. 

Table 1 presents the water quality parameters measured on sample 
receipt. Hardness and alkalinity (mg/l as CaCO.) and conductivity for 
the Outfall 002 sample were 900, 162 and 1320 yMhos/cm, respectively. 
Dissolved oxygen and pH for this sample were 7.9 mg/l and 7.4, respec
tively, and were considered adequate for testing (3). 

The study was conducted following the intent of the Good Laboratory 
Practice Regulations (8) and the final report was reviewed by Analytical 
Bio-Chemistry Laboratories' Quality Assurance Unit. All original raw 
data were provided to Molycorp, Incorporated with a copy retained at 
Analytical Bio-Chemistry Laboratories. 
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TABLE 1 

Water Quality Measurements of 100% 
Outfall 002 Upon Sample Receipt 

100% 
Outfall 002 

Temperature 12* 

Dissolved Oxygen 7.9 

pH*̂  7.4 

Conductivity 1320 

Hardness® 900 

Alkalinity® 162 

Temperature **C - Monitored with a mercury ther

mometer. 

Dissolved oxygen concentrations (mg/l) - Dissolved 
Oxygen Probe (YSI Dissolved Oxygen System Model 54). 
Dissolved Oxygen saturation at 12*'C is 10.8 mg/l. 

^pH - pH Probe (Corning Model 476182) used with a 
Coming Model 125 pH and mV meter. 

Conductivity (yMhos/cm) - Conductivity Meter (YSI 

Model 33). 

^Hardness and alkalinity (mg/l as CaCO.) 
Colorimetric titration procedure adapted from 
standard methods. 

Test .solutions allowed to warm to test temperature 
(22'C) before addition of daphnids..'' 'Dissolved 
oxygen saturation at 22*'C is 8.8 mg/l. 
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QUALITY ASSURANCE STATEMENT 

Quality Assurance Statement for final report #36035 entitled, "Assess
ment of the Acute Toxicity of Outfall 002 to Daphnia magna," for 
Mr. Fred Martinez, Molycorp, Incorporated; Questa, New Mexico. 

In accordance with ABC Laboratories' Intent that all studies 
conducted at our facilities are designed and function in conformance 
with good laboratory practice regulations and the protocols for indi
vidual laboratory studies, an inspection of the final report for Outfall 
002 was conducted and found to be in acceptable from by a member of our 
Quality Assurance Unit. A final Inspection of all data and records on 
July 13, 1987, indicates that the report submitted to you is an accurate 
reflection of the study as It was conducted by ABC Laboratories. 

Should you have any questions relating to the information provided 
in this statement or the function of our Quality Assurance Unit, please 
contact the QA Unit at your convenience. 

i/j.t iAh -ilvth 
nt Ediger/ \ Datje Kent 

Quality Assurance 
Officer 
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STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC report #36035 entitled, "Assessment 
of the Acute Toxicity of Outfall 002 to Daphnia magna," for Mr. Fred 
Martinez, Molycorp, Inc.; Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all aquatic 
toxicity tests conducted by our facility follow good laboratory prac
tices, ABC's study director for the above test herein confirms that the 
study was conducted in compliance with the U.S. E.P.A. Good Laboratory 
Practice Standards; Toxic Substances Control (40 CFR 792). 

All original raw data were sent to Molycorp, Incorporated, with a 
copy retained at Analytical Bio-Chemistry Laboratories. 

Alan D. VReirbis ̂  -^ Date 
ABC Study Director 
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EFFLUENT TOXICITY TEST MORTALITY AND BEHflVIORflL OBSERVflTIDNS 

Designation: Q W J S A l ^ 

Protocol No.: O D O \ St 

ABC Study Director: A r • 
^ '-( 

L J 2 2 2 - „ 
udy No. : 3^^^^ 

.-B2mPLL 

Form No.: 91 (4/8/87) 

Analytical Bio-Chemistry Labs 
P. 0. Box 1097, 7200 OBC Lane 
Columbia, Missouri 65S05 

L^Prelim. ' 'Definitive Test Species: J p ( ^ U M y O ^ [A^^yA^^JityAP 

Dilution Water://4/CP/?(3(!̂ 5T/7Z<7a) No./Vessel: J Q (Lot #: ' ^ f z B " ! > 

Date Initiated: C-2S--«̂  (j2'.PD̂ '-y Test Terminated: Cp jL^ i^ l .2 . ?• 

Effluent 
Concentration 

Control / 

8 
100 A 

6 

Observer 
Date 

0 Hr. 
Soln. 

C ^ 
u 
If 

l( 

S4 Hours 

Dead 

0 
0 
o 
0 

Obs. 

H 
^ / 

^ , 
hJ 

Ih l tOlK'^ 

48 Hoiirs 

Dead 

T-

Obs. . 

-

Dead Obs. 

. 

• 

REMARKS: N = Normal, SUR' = Surfacing, C = Clumping, ERR = Erratic Movement 

TR = Trailinq • _ ^ , CT = Coated with extraneous material, 

Q = Quiescent; OB = On Bottom; CLR = Clear, P = Precipitate, 

CLD = Cloudy/colored solution, SF = Surface Film.^.^, 

:_ 

x ^ 

Prepared By: C ^ ^ ^ ^ O ^ ^ T ^ ^ ^ ^ J A ^ ^ ^ ^ ^ ^ Date: ( p / ^ z / Q P _ 

Checked By: P ^ ^ ^ ^ - ^ i P - Date: ? / ^ l i } 
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WATER QUALITY FOR EFFLUENT SAMPLES 

T e s t M a t e r i a l X _ _ 0 ( A T E A L L . . O D 2 ^ . _ — _ 

S t u d y N o . ! 2.h02_^_ P r o t o c o l No. s___0_2*?_L 

ABC S t u d y D i r e c t o r : A _ p O R J S J ' S 

C o n c e n t r a t i o n 

^cco/j CoAjit iou 

loo 

^ 

t« '2f«' f J L . DAVO ^VMtSfeww 

Temp 

J 2 

2 2 

• • • : • 

• • 

D.O. a 
m g / l 

°\.\ 
T ? 

PH^ 

9. a 

7,(o 

C o n d . c 
uMhos/cm 

< ^ ^ W 
JJSO 

i rZu- i r^ i L DAY/ ^"'grnef^ 

Temp 
"C 

x\ 
?.\ 

. 

D.O. 
m g / l 

S.% 

7.V 

pH 

9.3 

?.o 

Cond. 
uMhos/cm 

-

' • • , . ' • • • • • 

Form N o . : 348 ( 2 / 3 / 8 7 ) 

A n a l y t i c a l B i o - C h e m i s t r y L a b s 
7200 ABC L a n e , P.O. Box 1097 
C o l u m b i a , MO 65201 

DAY 

Temp 
"C 

D.O. Cond. 
m g / l pH uMhos/cm 

1 
T 

IOO-/ : 

Rece i p t 

emp 1 

] ^ 

3 . 0 . a 
n g / l 1 

^.9 

3Hb 

.̂H 

C o n d . ^ 
uMhos/cm 

i3ao 

H a r d " 
mg /1 

9 0 0 

' A l k . d 
m g / l 

\ ^ - i 

D a t e 

(o-29-B 

I n i t . 

^V. 

D i s s o l v e d o x y g e n c o n c e n t r a t i o n s - D i s s o l v e d Oxygen P r o b e (YSI D i s s o l v e d 
vOxyqen Sys tem Mode l 54) 

pH P r o b e ( C o r n i n g Mode l 476102) used w i t h C o r n i n g Model 125 pH and 
rnV m e t e r ' • 

i S a l i n i t y / c o n d u c t i v i t y / t e m p e r a t u r e m e t e r (YSI Model 33) 
^ t n g / l as CaC03; Hach M o d e l s HAC-DT and AL-DT, r e s p e c t i v e l y . ^ j ^ 

C T / i . r y / l ^ > r - . . . , . ^ — ) ^ A . / A . ^ 
P r e p a r e d B y : (̂  

Checked B y ; 

p>(l^^^L. 
~ j j ~ ~ ^ — ^ 
AZ^ M.^. 

^̂ jUP f̂PĴ AP Date, 0 / J P y ^ T 
>P_ (/ O a t e : — f 2 m ?2-_ _— 

DAY 

Temp 
»C 

D.O. 
m g / l pH 

Cond . 
uMhos/cm 

Remarks : _ , .... 

*Afe(iteJ (W^CJW £1 CoCl5VIWAM(l/ffWwv\ ^ 

f ^ s ^ f e f c ' . s ^ m i ^ . ^ ' ^ ^ " 



OBSERVATIONS AND/OR REMARKS FORM 

rest Material ;̂ :̂ i7F̂ )i, QQ-l^ 

Study No.: l > ( . i , 0 - ^P ' 

Protocol No. : ^ Z P ) \ 
?^C Study 
D i r e c t o r : fl. f̂ Ri?<.< 

Lab Form N o . : 55 

A n a l y t i c a l Bio-Chemis t ry Labs 
A q u a t i c Toxicology D i v i s i o n 
7200 ABC Lane, P.O. Box 1097 
Colxambia, Mis sou r i 65205 

Date/Initials 

M(L (e-Zi-&l-

Comments 

RjQ2£>P^rirLpr£A> (PA-r^i'z. ipeiiiF 

^ 4 7 5 t _ . CP fTH- V i ^ fcJLL^uJiy}Q 

MJMMJ^E^M P r e p a r e d By: 

Checked By: 

Date: ^ -2^-^7^ 
Date: l^/zi^A'T' 
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PREPARATION OP EFFLUENT CONCENTRATIONS (Voluaw/VolUM) 

Ef f 1 uent Desi gnat i on: _ Q j P ] ] z o J d r : . J 2 D 2 r — . 

Protocol Number: __^^^J 

St udy Number: QJSQ3S_ 

ABC Study d i r e c t o r : _ _ ^ ^ _ t ^ ( ^ J ^ j ^ 

Form No.: 94 (6/11/87) 

Analytical Bio-Chemistry Labs 
P. 0. Box 1097; 7200 ABC Lane 
Columbia, Missouri 65201 

j L^Prelimi nary D Definitive 
Control and/or Dilution Water Type: 

n fiBC Well Water B*^ OBC tL^J2- Recon. Water 

•—I Effluent Receiving Water I—I Other 

Sample 
Number 

Aliquot Volume 
(ml) 

Dilution Volume 
(ml) 

Final 
Concentration 

(54) 

n. 2,00 OjbijriU)U 
Zoo o /oo 

8 

10 

11 

12 

13 

14 

Remarks: 
Prepared a s : : • Single rep . ^ ^ Duplicate r e p . '-rrJtriplicate rep. 

Prepared byt_C^^QP^^:^y^!^^^ ^ ^ t e s _ _ & / j ^ ^ / X j l 

Checked by: v^^^n^_r:zi*:^__ Date:___^^Cf^^ 

Study Director; j ^ C ^ r j S L . ^ ^ ^ Date: T^ij-t2z 
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INVERTEBRATE CULTURE RECORD 

Species : DA^V^U I A— fAf^^^>r-

^1-BP Lot No. : 

Date Initiated; ^-l^-^T"" 

Lab Form No : 52 

A n a l y t i c a l B i o - C h e m i s t r y Labs 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC L a n e , P . 0 . Box 1097 
C o l u m b i a , MO 65205 

Date 

6-^1^ 

SiZL 
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^ " Z 

6/^ 
IP I I 
&-f 

NO. 
A d u l t 
A l i v e 

3^ 
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Ẑ / ^/ 
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. 2 ^ 

/ 7 i -
.-L̂  z r o 
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/oO 

•iS'0> 

Fed & 
Changed 

y 

u ^ 

S t u d y 
I . D . 

3^32-

Comments 

(( ll 

u- ^r 

''̂ ^^^PP%:^m U T T t r a ^ 

T 

5?^5~.. 

Obs. 
By : 

î  
/ ^ t r ^ 

vSP' 

M l ^ 
4 C i i 

to 

'Si 

^ 

/UfL̂  
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INVERTEBRATE CULTURE RECORD 

S p e c i e s : DoDh^,',. /vir>..fi^ 

Lot No. : S ^ y - B - U 

Date I n i t i a t e d : T ^ I 9 - ^ 7 ' 

Lab Form N o : 52 

A n a l y t i c a l B i o - C h e m i s t r y Labs 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC L a n e , P . 0 . Box 1097 
C o l u m b i a , MO 65205 

Date 

No. 
A d u l t 
A l i v e 

I n s t a r 
P r e s e n t 

Fed & 
Changed 

S t u d y 
I . D . Comments 

Obs . 
By : 

(cT'̂ r zu s^ M^ 
W: z j . zu st> Uf^ 
(cf-

'2H 
JS'S'T*/ Z96 l^SttYC foZ s^vr t 

7Z' 3C:.CCy^" m (f^'S^^KR)R£rm< -S^ 
( s I Z ^ Z'^'ilU 1 2 0 .A'i^/^« /nX-STw*.^ ^ v _ ^ 

(»/ 2<^ aG ^ IOO ^ J U 

Hz5 •3C039-'U) INSTAlCFZig.'iTW SF 

Mk A< 3 i ^ XT 

C ^ Zs-
«-- CpOo 

l ^ 4L tfW-t f' «• 'e ***''"«(; e Fĉ  ^ 

^Thls fs an exact copy of 
irheorfg^nal doc Hf Ttcnt' 

:s;Tr 

Prepared b y : ^ ^ ^ , . > d - y p f C ^ , . 

Checked b y : / c ^ 3i 7; 
.Date: < < ^ / 9 - g 7 

Date: Gfl^kf^ 
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MOLYCORP INC. 

QUESTA-DIVISION 

UNOCAL-76 

Samples handed over to carrier by Molycorp employee 

DATE : O ^A -Z/^ / S '7 

TIME: ^- 5^>^'^^, 

CARRIER ' " ^ ^ ^ ' ' ^ ^ •" 

EMPLOYER A^ItALyl PL^i^-^ '^ 

MOLYCORP PERSONNEL: 

Sample(s) delivered to ABC lab for analysis. Please sign and date this 

letter upon receipt of sample(s) 

Sample(s) received by: ABC Laboratories Inc. 
7200 ABC Lane 
P.O. Box 1097 
Columbia, MO 65205 
(314) 474-8579 

for the following analyses: Toxicity testin,g-, 

Received by: y ^ P f ^ J ^ ^ ^ ^ f ^ P P ^ 

DATE: Qi '2:5P7-

Please return this letter wjrttr the analytical results,signed and dated below. 

cPp^pi^pAj Pn 
ate 
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KOLYCORP, l l iC. 

QUESTA - DIVISIO!; 

L̂ .vOCAL- 76 

This sheet represents a chain of custody for effluent saiLz,lfs ccll=ct£:d 

at t^CL-J-J^h/J O O ^ 7/)o/f^cu>^/^ J Z ^ 
Located in Taos County, Questa, New Mexico on 

y^-jApor 

Sample bottles were prepared by Molycorp employees in accordance with 

guidance set forth by the U.S. Environmental Protection Agency for the 

existing program permit. Sampling procedures were also followed in 

accordance with permit requirments. 

Sample (s) Identification OO 

Sample (s) I d e n t i f i c a t i o n 
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DEFINITIVE CONCENTRATION NOTIFICATION 

Address: ^ JQ̂  fioT^ L^Cj 
Firm: 

City/State/Zip 

>hone: 605)f^Blp ' O ^ I T L 

iV'.f^\AMtIy. f^M tTSSÎ  

Lab Form No.: 186 

Analytical Bio-Chemistry Labs; 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Columbia, MO 65202 

sponsor's Study Director: . I^^R. F j ^ ^ M A j ^ l / \ l ^ : ^ . 

Person notified: same(v/0 Other; 

Date of Notification: ( / :> / ' 2 jo /^ f ' 

Notification of preliminary testing results with the 

following definitive test levels agreed upon: 

Test Material ABC # Test Species Test Cone, (mg/l) 

Oip{^OI)Z - f ^ ' S ^ ^ h - ^ î ^̂ ^̂  
J 

Q'7n^\r^'^yprP^Sf ^ i j / r ^ 

<^SO.^^l(^^^-^VDate: f^/ZQ>/tf Noti f ied By: 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES. INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

f^EGciVEB 

'••'!. 7 '87 

' . ' . * - ; • • — • N J 

ABC PROTOCOL NO. 8301 

(August 21, 1984) 

Effluent Static Bioassay with Daphnia magna or 
Mysid Shrimp (Mysidopsis bahia) to 

Meet EPA Region 6 NPDES Biomonitoring Guidelines 

ABC Study Number 36035 

Test Material Outfall 002 

Test Species Daphnia magna 
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#8301-1 

1.0 INTRODUCTION 

The use of bioassays in the identification and control of 
Industrial effluents is rapidly increasing. Indeed, aquatic 
toxicity tests are presently being incorporated into the NPDES 
guidelines of the Federal Clean Water Act (1). To assist industry 
in meeting requirements set forth by legislation and regulatory 
agencies. Analytical Bio-Chemistry Laboratories, Inc., offers a 
complete range of aquatic bioassay tests of industrial effluents. 

As part of the NPDES permit process in U.S. EPA Region 6, a 
biomonitoring requirement has been imposed for certain permit 
holders in that area. Discharges subject to the new regulations in 
Region 6 (Texas, New Mexico, Oklahoma, Arkansas and Louisiana) will 
be required to submit aquatic toxicity data on their effluents to 
EPA on a periodic basis. 

This ABC protocol discusses the biomonitoring guidelines in 
REgion 6 and describes ABC's technical approach to assist industry 
in complying with these regulations. 

2.0 OBJECTIVES 

The primary objective of the toxicity test described herein is 
to evaluate the acute toxicity of an effluent to freshwater or 
marine Invertebrates under static conditions. The species selected 
for this testing include Daphnia magna (freshwater effluent, <5 ppt 
salinity) and Mysidopsis bahia (saltwater effluent, ^5 ppt salin
ity) . The effluent will first be tested on a 100% effluent screen 
basis. If the screen results in ^20% mortality of test organisms, 
a 48-hour, five concentration 10^^ test will be conducted. An LC-Q 
is the approximate concentration (percent) of test effluent that 
produces 50 percent mortality of test organisms after prescribed 
intervals (24 and 48 hours). 

3.0 TESTING FACILITY 

The study will be conducted by the Aquatic Toxicology Division 
of Analytical Bio-Chemistry Laboratories, Inc., 7200 East ABC Lane, 
P. 0. Box 1097, Columbia, Missouri 65205, 314-474-8579. 

4.0 REGION 6 BIOMONITORING REQUIREMENT 

The following biomonitoring requirement is now being included 
in the NPDES permit process for many major Industrial discharges in 
EPA Region 6. The permit language given here was that presented by 
the U.S. EPA at a regional workshop on the matter (2): 

3 

The permittee shall determine if, the effluent from this 
outfall is lethal to twenty (20) percent or greater of the 
culture of test organisms by use of the "Range-Finding Screen
ing Test," set out in "Methods for Measuring the Acute 
Toxicity of Effluents to Aquatic Organisms," EPA-600/4-78-012 
(Revised July, 1978) (3). 
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Organisms for this test shall be Daphnia sp. if the effluent 
is less than five (5) parts per thousand salinity or Mysid sp. 
if the effluent is greater than five (5) parts per thousand 
salinity. This screening test will be conducted within sixty 
(60) days of effectiveness of the biomonitoring requirements. 
Tests will be conducted once each quarter for a duration of 
two years utilizing a static method for 24 hours and following 
this dilution scheme only: 

Effluent samples* - 100 percent by volume 
Dilution water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

If at any time during the two year testing period a test shows 
a lethality of twenty (20) percent or more of the test orga
nisms, the permittee shall within twenty-four (24) hours 
conduct a replacement static 48-hour median lethal concentra
tion (LC_Q) test on the originally collected sample. Replace
ment of effluent is less than five (5) parts per thousand 
salinity and reconstituted fresh water (EPA-600/4-78-012 
Section 4) shall be used for dilution. If the effluent 
contains greater than five (5) parts per thousands salinity, 
Mysid sp. shall be used as the test organism, and reconstitut
ed seawater will be used as dilution water (EPA-600/4-78-012 
Section 4). The remaining LCc«~ methodology is available in 
EPA-600/4-78-012. ^V. 

All screening and LCĉ . test results shall be reported with the 
Discharge Monitoring Reports. 

It should be noted by the permittee that slight changes from 
the above permit language (e.g., pH modification of effluent) may 
be incorporated into his specific permit. Attention should be 
given to the permit requirements for each effluent before testing 
is Initiated. ABC requires that a copy of the peinnit's 
biomonitoring clause be forwarded to ABC prior to testing so that 
consideration can be give to pH modification, et. 

5.0 METHODS AND MATERIALS 

5.1 Methodology. The methods applied for both the preliminary 
and definitive phases of this test are basically those described in 
Methods for Measuring the Acute Toxicity of Effluents to Aquatic 
Organisms (3), Methods for Acute Toxici'ty . Tests with Fish, 
Macroinvertebrates, and Amphibians (4), Standard Practice for 
Conducting Acute Toxicity Tests with Fishes, Macroinvertebrates, 
and Amphibians (5), Proposed Standard Practice for Conducting Acute 
Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates 
and Amphibians (6), and Standard Methods for the Examination of 
Water and Wastewater (7). This protocol has been written to comply 
with the federal Good Laboratory Practice Regulations (8). 
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5.2 Test Organisms. The species recommended by the EPA for 
this testing are Daphnia sp. and Mysid sp. Daphnia sp. are to used 
when the effluent salinity is <5 parts per thousand (ppt) and Mysid 
sp. are to be used when the effluent salinity >5 ppt. The species 
maintained by ABC, and acceptable by EPA, for this testing are 
Daphnia magna and Mysidopsis bahia. The test lot of Daphnia magna 
will be obtained from an in-house culture at ABC. The taxonomic 
key presented by Pennak (9) will be used to identify to species the 
test daphnids. All test daphnids will be held in a controlled 
temperature area at 20 ±2''C. The lighting will be 50-70 foot
candles on a 16 hour daylight photoperiod. During the holding 
period, they will be fed algae (Selenastriun capricornutum) supple
mented with a blended fish food/cerophyl suspension at least every 
3 days. First-instar daphnids (<24 hours old) will be selected for 
testing and will not be fed during the test. 

Mysid shrimp (Mysidopsis bahia) will be obtained from a 
commercial supplier (e.g.. Sea Plantations, Inc. or Gulf Breeze 
Specimens) and maintained in culture at ABC. Mysids will be 
cultured following the techniques described by the U.S. EPA (10). 
Test mysids will be selected from a sub-culture of immature indi
viduals . 

5.3 Effluent Sample. The sample submitted to ABC for testing 
must be a 24-hour composite sample,j consisting of equal volumes 
taken every hour (2). The sample should be collected in a glass or 
polyethylene container, refrigerated'after collection, and shipped 
to arrive at ABC within 24 hours after collection. A one-gallon 
sub-samples of the 240hour composite will be satisfactory for the 
toxicity test(s) required. ABC can provide sample containers and 
mailing cartons and can assist plant personnel In shipping arrange
ments so that the sample arrives at ABC in a timely maimer. 

5.4 Dilution Water. It will not be necessary to collect 
actual receiving water for effluent dilutions for this test. The 
biomonitoring regulations recommend the use of reconstituted 
freshwater or saltwater listed in the EPA effluent methods manual 
(3). The freshwater dilution water (for Daphnia sp.) will be a 
hard reconstituted water of 160-180 mg/l hardness (as CaCO,). The 
reconstituted saltwater (for Mysid sp.) will be prepared^ from a 
commercial salt mix similar in composition to that listed in the 
EPA effluent manual (3) and adjusted to a test salinity of 
15-25 ppt. 

5.5 Screen Test. The biomonitoring, regula/tions require that 
a 24-hour 100% effluent screen be conducted before more definitive 
(LC-f.) testing is considered. As stated in section 4.0, if ^20% of 
the test organisms die in the 100% solution, the permittee shall 
then conduct a 48-hour static replacement .LCc« .test. This latter 
test is discussed in section 5.6. 

The screen test will be conducted in 250 ml glass beakers 
containing 200 ml of solution. These test vessels will be held in 
a controlled temperature area at 20 ±2''C on a 16-hour daylight vs. 
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8-hour darkness photoperiod with 30-minute dawn/dusk transition 
periods. The screen test will include duplicate test chambers at 
100% v£. duplicate control chambers containing dilution water only. 
Ten test organisms will be placed in each replicate; therefore, 
twenty total organisms will be exposed to the 100% effluent and 
control (dilution) water. 

After a 24-hour exposure period, the test chambers will be 
observed for mortality and abnormal effects. If the combined 
replicate mortality is ^20%, the 48-hour LC-f. test will be initi
ated. ^" 

5.6 48-Hr LC^Q Test. The definitive test will be conducted by 
exposing the test organisms to at least 5 effluent concentrations 
and a dilution water control. The test will be conducted using 
duplicate beakers per concentration containing 10 test organisms 
per beaker (=20 per concentration). The test concentrations used 
will follow one of the logarithmic series presented in Table 1. 
The most common concentration series used is 10-100% (10, 18, 32, 
56 and 100%). Several effluent toxicity tests conducted by ABC 
have shown that most industrial effluents are toxic within this 
range. 

The test organisms will be placed in the test chambers by 
stratified random assignment within 30 minutes after solution 
preparation. The test chambers will be observed for mortality 
and/or abnormal effects every 24 hours, with a record maintained of 
mortality and abnormal behavior for each concentration tested. 

5.7 Test Procedure - Chemical and Physical. Upon receipt of 
the test effluent, the following parameters will be measured of the 
100% effluent: temperature, dissolved oxygen, pH, conductivity and 
hardness. These same parameters, except hardness, will be measured 
at 0 and 48 hours of definitive testing in one replicate of the 
control, low concentration, middle concentration and high concen
tration solutions. 

5.8 Analysis of Results. The results of the definitive study 
will be statistically analyzed for 24 and 48 hour LCc« values and 
their corresponding 95 percent confidence limits. These values 
will be determined by an 10^^ computer program developed by Stephan 
et al. (11) or by manual methods described by Litchfield-Wilcoxon 
(12) and Stephan (13). 

5.9 Report. One copy of the report will; be. submitted. The 
report will contain all original raw data. Additional copies will 
be provided, if requested by the sponsor, at: a copy rate of $50 per 
copy. The report will include the following: 

5.9.1 Study dates, name and address df test facility. 

5.9.2 Objectives and test methods. 
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5.9.3 Reference to the statistical methods used for data 
analysis. 

5.9.4 Description of test effluent (date of receipt, storage 
conditions, physical characteristics, and method of preparing test 
concentrations). 

5.9.5 Description of test design. 

5.9.6 Summary of the data analysis, mortality observations 
and test water quality. 

5.9.7 Location of raw data. 

5.9.8 List and signatures of study personnel. 

5.9.9 GLP compliance statement by study director and a 
statement by ABC's Quality Assurance Unit. 

5.9.10 The report appendix will contain the original raw data 
for mortality observations and water quality, letter of test 
authorization, letters of authorized protocol changes and a copy of 
the approved protocol. 

5.10 Data Retention. All original raw data generated in 
the preliminary and definitive studies will be provided to the 
study sponsor in the appendix to the final report. A copy of the 
data will be retained in ABC's archives. 

6.0 PROTOCOL CHANGES 

In the event that modifications of this protocol are deemed 
necessary, a writtens statement of any changes and reason(s) 
proposed by the study sponsor or ABC will be submitted to the other 
party. All agreed changes will be expressed in writing, signed and 
dated by the sponsor's study director. The signed changes will be 
appended to the protocol and included with the final report. This 
protocol is subject to revision when felt necessary to comply with 
changes in federal regulations and state of the art methodology. 
The protocol for a specific study will not be changed while the 
study is in progress without discussion with the study sponsor. 

7.0 SPONSOR AUTHORIZATIONS DURING THE STUDY 

Should a problem develop while the study is in progress, ABC 
will notify the study director within 24 hours;, The problem and 
suggested test modifications will be discussed by telephone. ABC 
will proceed with the changes felt necessary .upon the verbal 
authorization of the study director. A letter for written authori
zation will then be submitted by ABC to the study director and 
handled in the same manner discussed in section 6.0. 
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8.0 TEST-SPECIFIC INFORMATION 

8.1.1 General. The following items will be addressed for 
each static bioassay. This information is necessary to be in 
compliance with Good Laboratory Practice Regulations (8). Sections 
8.2, 8.3, 8.7 and 8.9 are to be completed by the study sponsor. 
Sections 8.4, 8.5 and 8.6 will be completed by ABC. 

8.1.2 GLP Compliance. To be in compliance with the Federal 
Good Laboratory Practice regulations, the report of the investiga
tion conducted utilizing this protocol must contain a statement 
that the study was conducted in accordance with one of the follow
ing GLP's. 

1. U.S. F.D.A. Good Laboratory Practice Regulations (21 CFR 58). 

2. U.S. E.P.A. Good Laboratory Practice Standards; Toxic Sub
stances Control (40 CFR 792). 

3. U.S. E.P.A. Good Laboratory Practice Standards; Pesticide 
Programs (40 CFR 160). 

4. OECD Principles pf Good Laboratory Practice; Annex 2 0(81) 
30(Final). 

5. Any state or local GLP which may apply. 

The specific GLP regulation, for which this study specific 
protocol and resultant study must be in compliance with, is- to be 
designated by the study sponsor in section 8.8 of this protocol. 
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8.2 Study Sponsor: 

8.2.1 Company Molycorp, Incorporated 

8.2.2 Address 3 Miles East of Questa on State Road 38 

P.O. Box 469, Questa, New Mexico 87556 

8.2.3 Sponsor's Study Director 

Mr. Fred Martinez • Analyst 
Name Title 

8.3 Effluent: 

8.3.1 Sample Number Outfall 002 

8.3.2 NPDES Permit Number NM-0022306 

8.3.3 Physical Description Clear Liquid 

8.3.4 Handling Precautions Normal Precautions ' 

8.4 Test Concentrations: To be determined after 24-hour 
screen of 100% effluent and consultation with study sponsor. 

8.4.1^ Sponsor's Study Director notlflejLofscre^ results: 
Date U Z U ? > J - ABC Biologist y ^ ( > p ^ / P / y ^ ^ ^ ^ A A P P • 
100% effluent streen = S20% motTTallty ^ X ^ <^Z mortality 

8.4.2 Definitive test concentrations agreed upon: 

8.5 Test Organisms: 

8.5.1 Species Daphnia magna 

8.5.2 Supplier ABC in-house culture 

8.6 Study Dates: 

8.6.1 Proposed starting date of definitive study 6/25/87 

8.6.2 Proposed completion date of definitive study 1 1 1 I ^ T 

8.7 ABC Study Personnel: ' -• ' '''•• 

8.7.1 Study Director 

Supervisor, Invertebrate and 
Alan D. Forbis Bioconcentration Investigations 

Name Title 

ABCLABSri^nUn^c; r.rr n r\ "5 i 



#8301-8 

8.7.2 Aquatic Manager 

Carl M. Thompson Aquatic Toxicology Manager 

Name Title 

8.8 GLP Compliance (check the most appropriate): y ^ 

EPA-FIFRA ; EPA-TSCA ; FDA ; OECD ; Other NPDES . 
8.9 Protocol Approvals. The following is to be signed by the 

appropriate study personnel: 

8.9.1 Sponsor's Study Director^ ' 

Name T i t l e ' Dati 

8.9.2 ABC's Study Director 

Supervisor, 
y/ Invertebrate and y . 

Ĵ CjfJry Q. -$g2^ Bio. Investigations (A/2,3/J>PL 
Name Title Date 

8.9.3 ABC's Manager 

(D^-L-^-) Aquatic Tox. Manager ^ ' ~ ^ P ^ 7 
Name ~ ( ' 1 1 ^ Title Date 

8.10 Authorization to return the test material and sample: 

8.10.1 Sponsor's authorized agent to receive the test 
and sample. 

Name / Title 

Due to the time restrictions for effluent testing following 
receipt of sample (within 24 hours), this protocol may not be 
processed for sponsor approval prior to the test. 
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8.10.2 Shipping Address 

Molycorp, Incorporated 
Company 

3 Miles East of Questa Highway 38 
Street Address 

Questa New Mexico 
City State 

505-586-0212 

87556 
Zip Code 

Phone Number 

8.10.3 Hazardous Shipment Information 

Proper Shipping Name 

Class of Restricted Article (e.g. flammable, poison, radioactive, 
etc.) 
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TABLE 1 

Guide to Selection of Experimental Concentrations Based on 
Progressive Bisection of Intervals on Logarithmic Scale 

Col. 1 

10.0 

Col. 2 

10.0 

3.2 3.2 

Col. 3 

10.0 

5.6 

3.2 

1.8 

1.0 1.0 1.0 

Col. 4 

10.0 

7.5 

5.6 

4.2 

3.2 

2.4 

1.8 

1.35 

1.0 

Col. 5 

10 

8 

7 

6 

5 

4 

4 

3 

3 

2 

2 

2 

0 

.7 

.5 

.5 

.6 

.9 

.2 

.7 

.2 

.8 

.4 

.1 

.8 

.55 

.35 

.15 

.0 
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TABLE 2 

Chemical Characteristics of Well Water Used by 
ABC's Aquatic Toxicology Division 

Parameter Concentration 

Temperature 
• a 

Dissolved Oxygen 

pH 

Hardness (CaCO-) 

Alkalinity (CaCO^) 

Conductivity 

NO^-N 

NO3-NO2-N 

PO^-P 

Aluminum 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Nickel 

Silver 

Zinc 
Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

15-

9 

7 

225-

325-

700 

0 

0 

<0 

<20 

<3 

<5 

<5 

<5 

<5 

<20 

<10 

<5 

<1 

<0 

<0 

-20°C^ 

2-10.1 ppm^ 

8-8.3^ 

-275 ppm^ 

-375 ppm^ 

ymhos/cm 

.58 ppm 

.69 ppm 

.50 ppm 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

ppb 

.10 ppb 

.50 ppb 

After aeration. 

Represents seasonal variation, with the monthly range not 
exceeding 10%. . . . . . 

Sample dates: Trace elements = May 12, 1986, organophosphate 
and organochlorine analyses = May 12, 1986. 
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PROJECT PERSONNEL 

The study director of the project for Analytical Bio-Chemistry 
Laboratories, Inc. was Alan D. Forbis, Supervisor, Invertebrate and 
Bioconcentration Investigations. Supervising the conduct of the study 
for Molycorp, Incorporated was Mr. Fred Martinez. The following ABC 
personnel assisted with various phases of the study. 

Name 

Alan D. Forbis 

Scott Frazier 

Michael Ruddy 

Jennifer Wirth 

James G. Muckemnan 

Title 

Supervisor, Invertebrate 
and Bioconcentration 
Investigations 

Biologist I 

Biological Technician I 

Biological Aide 

Biological Technician I 

Initials 

^ ^ 
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INVERTEBRATE ACUTE TOXICITY COMPENDIUM 

Subject: "Assessment of the Acute Toxicity of Red River Upstream Sample 
to Daphnia magna", 

ABC Study Number: 35405 

Sponsor: Molycorp, Incorporated 

Testing Facility: Analytical Bio-Chemistry Laboratories, Inc. 
Aquatic Toxicology Division 
P.O. Box 1097 
Columbia, Missouri 65205 (314-474-8579) 

Location of Original Raw Data and Final Report: Molycorp, Incorporated; 

3 Miles East of Questa, State Road 38; P.O. Box 469; Questa, New Mexico 

87556. 

Test Material: Red River Upstream Sample 

Test Concentrations: Control and 100% 

Control Water: 'V'176 mg/l as CaCOa (hardness), 118-120 mg/l as CaCOs 
(alkalinity), 7.8 (pH) 

Test Dates: Initiation - January 8, 1987 

Termination - Januairy 9, 1987 

Length of Study: 24-hours 

Results: 24-hour NOEL = 100% 

Test Species: Daphnia magna 

Source of Organisms: ABC Laboratories in-house culture 

Age of Organisms at Study Initiation: First-instar (§24-hours old) 
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SUMMARY 

The acute toxicity of Red River Upstream Sample to Daphnia magna 
was assessed for U.S. EPA Region 6 NPDES permit requirements using the 
methods outlined by the Committee on Methods for Toxicity Tests with 
Aquatic Organisms. Water quality parameters of temperature, dissolved 
oxygen, conductivity, hardness, alkalinity and pH were measured on 
receipt of the sample and were within acceptable limits. 

The results of the 24-hour static Daphnia magna toxicity screen 
indicated that no mortality was observed after the 24-hour exposure 
period. Therefore, a definitive 48-hour static acute study was not 
required. All reported values were based upon nominal concentrations. 

The no-effect level for Red River Upstream Sample was 100% effluent 
after 24-hours, based on the lack of mortality and abnormal effects. 
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INTRODUCTION 

This static bioassay was performed by the Aquatic Toxicology 
Division of Analytical Bio-Chemistry Laboratories, Inc., Columbia, 
Missouri, for Molycorp, Inc., from January 8, 1987 to January 9, 1987. 
The purpose of this test was to assess toxicity of a 100% solution of 
Red River Upstream Sample to Daphnia magna. The assessment was designed 
to meet the NPDES permit process in U.S. EPA Region 6 (1) requiring 
biomonitoring of industrial discharges. The screen test was conducted 
following the procedures outlined in ABC protocol 8301, as approved by 
Mr. Fred Martinez; Molycorp, Inc. on January 15, 1987. 

METHODS AND MATERIALS 

The procedures applied for the 24-hour toxicity screen were basic
ally those described in Methods for Measuring the Acute Toxicity of 
Effluents to Aquatic Organisms (2), Methods for Acute Toxicity Tests 
with Fish, Macroinvertebrates, and Amphibians (3), Standard Practice for 
Conducting Acute Toxicity Tests with Fishes, Macroinvertebrates and 
Amphibians (4), Proposed Standard Practice for Conducting Acute Toxicity 
Tests on Aqueous Effluents and Fishes, Macroinvertebrates and Amphibians 
(5), and Standard Methods for Examination of Water and Wastewater (6). 

I. Test Organisms 

The test lot of Daphnia majgna was obtained from an in-
house culture at ABC. The taxonomic key presented by Pennak 
(7) was used to identify the test daphnids to species. All 
test daphnids were held in a controlled temperature area-at 20 
(±2)''C. The lighting was 50-70 footcandles on a 16-hour 
daylight photoperiod. During the holding period, the daphnids 
were fed algae (Selenastxum capricornutum) supplemented with a 
suspension of Tetramin , cereal leaves and yeast at least 
every 3 days. First-instar daphnids (<24-hours old) were 
selected for testing and were not fed during the test. 

II. Test Procedure 

The static Daphnia bioassay was conducted in 250-ml glass 
. beakers containing 200 ml of sample or ABC hard reconstituted 
water prepared from the following compounds in the amounts 
stated per liter of deionized water: 

192 mg NaHCOs 
120 mg CaS04'2H20> 
120 mg MgS04 
8 mg KCl 

The reconstituted water was prepared to yield a total hardness 
of 160-180 mg/l (as CaCOs) a total alkalinity of 110-120 mg/l 
(as CaCOs), and a pH of 7.6-8.0. 
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These vessels were kept at 20 (±2.0) *C in a temperature 
controlled area. The lighting was maintained at 50-70 foot
candles on a 16-hour daylight photoperiod. 

A 24-hour screen test, composed of duplicate 100% 
effluent chambers was performed to estimate the toxicity of 
the effluent. Also included was a duplicate ABC hard recon
stituted water control. A five-six concentration static acute 
toxicity study would be performed if ^20% mortality was 
observed after 24-hours in the screen test. 

III. Test Material 

The Red River Upstream Sample was received on January 8, 
1987 as a clear liquid and was received at 5*'C. The sample was 
allowed to warm to test temperature before daphnids were added 
to test solutions. 

IV. Statistics 

If a definitive study is necessary, the 24- and 48-hour 
LC50 values and corresponding 95-percent confidence limits are 
determined by an LC50 computer program developed by Stephan et 
al. (8). This program calculates the LC50 statistic and its 
95-percent confidence limits using the binomial, moving 
average angle and probit methods because no one method is 
appropriate for all possible sets of data. The method of 
calculation selected is that which gives the narrowest confi
dence limits for each separate analysis. 

RESULTS 

After 24-hours, the results ijidicated no mortality of Daphnia magna 
to Red River Upstream Sample. The no-effect concentration was 100% 
effluent, based on the lack of mortality and abnormal effects. Since no 
mortality was observed in the screen test, a definitive study was. not 
required per biomonitoring guidelines established for U.S. EPA Region 6. 

Table 1 presents the water quality parameters measured on sample 
receipt. Hardness and alkalinity (as CaCOs) ^̂ ^̂  conductivity for the 
Red River Upstream Sample were 176 mg/l, 48 mg/l and 250 |JMhos/cm, 
respectively. Dissolved oxygen and pH for this sample were 9.9 mg/l and 
7.0, respectively, and were considered adequate for testing (3). 

The study was conducted following the .intent .of: the Good Laboratory 
Practice Regulations (9) and the final report was'reviewed by Analytical 
Bio-Chemistry Laboratories' Quality Assurance Unit. . All original raw 
data were provided to Molycorp, Incorporated with a copy retained at 
Analytical Bio-Chemistry Laboratories. 
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TABLE 1 

Water Quality Measurements of 100% 
Red River Upstream Sample Upon Sample Receipt 

100% 
Effluent 

Temperature 5* 

Dissolved Oxygen 9.9 

pH*̂  7.0 

Conductivity 250 

Hardness 176 

Alkalinity^ 48 

Temperature "C - Monitored with a mercury ther
mometer. 

Dissolved oxygen concentrations (mg/l) - Dissolved 
Oxygen Probe (YSI Dissolved Oxygen System Model 54). 
Measured at 7'*C. Saturation at 7**C is 12.2mg/l. 

^pH - pH Probe (Corning Model 476182) used with a 
Corning Model 125 pH and mV meter. 

Conductivity (pMhos/cra) - Conductivity Meter (YSI 
Model 33). 

Hardness and alkalinity (mg/l as CaCOs) ~ HACH 
Model AL-DT and HAC-DT. 

*Test solutions allowed to warm to test temperature 
(19"'C) before addition of daphnids. Dissolved 
oxygei,- saturation at 19*0 is 9.3 mg/l. 
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QUALITY ASSURANCE STATEMENT 

Quality Assurance Statement for final report #35405 entitled, 
"Assessment of the Acute Toxicity of Red River Upstream Sample to 
Daphnia magna," for Mr. Fred Martinez, Molycorp, Incorporated; Questa, 
New Mexico. 

In accordance with ABC Laboratories' intent that all studies con
ducted at our facilities are designed and function in conformance with 
good laboratory practice regulations and the protocols for individual 
laboratory studies, an inspection of the final report for Red River 
Upstream Sample was conducted and found to be in acceptable form by a 
member of our Quality Assurance Unit. A final inspection of all data 
and records on January 25, 1987, indicates that the report submitted to 
you is an accurate reflection of the study as it was conducted by ABC 
Laboratories. 

Should you have any questions relating to the information provided 
in this statement or the function of our Quality Assurance Unit, please 
contact the QA Unit at your convenience. 

Phillip'M. B u c k l e r D a t ^ ' 
Quality Assurance Supervisor 
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STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC report #35405 entitled, "Assessment 
of the Acute Toxicity of Red River Upstream Sample to Daphnia magna," 
for Mr. Fred Martinez, Molycorp, Inc.; Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all aquatic 
toxicity tests conducted by our facility follow good laboratory 
practices, ABC's study director for the above test herein confirms that 
the study was conducted in compliance with the U.S. E.P.A. Good 
Laboratory Practice Standards; Toxic Substances Control (40 CFR 792). 

All original raw data were sent to Molycorp, Incorporated, with a 
copy retained at Analytical Bio-Chemistry Laboratories. 

A ^ ^ 5 $̂ ^̂ -t:̂  A/Z9 ' /F7-
Alan D. Forbis ^ Date 
ABC Study Director 
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APPENDIX - RAW DATA 

NOTE: Some of the records which appear in this raw data appendix have 
been provided as photocopies of original records on file at ABC. 
This has been done by necessity for certain data which are used 
commonly in several studies at ABC. Such records include 
organism culture logs. 
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EFFLUENT TOXICITY TEST 
MORTALITY AND BEHAVIORAL OBSERVATIONS 

Effluent 
D e s i g n a t i o n :^pEu,€a Ap -̂m,̂ î  

I n d u s t r y : f\llp^ O^rn l̂ v)̂ , . 

Study No . ; 'hPUPiP 
ABC Study 
Director: ^ h^rrWl << 

Lab Form No, 91 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Columbia, Missouri 65205 

Q'Prelim. Q Definitive "Ilest̂  Species;p^^i-t, A,f.,.jfl. (Lot lyA^-^-^ 
Date Initiated: ^ P ^ - ^ i ' ^ ^ l s t Terminated: Ĉ  ^ ^ ^ 7 
Dilution Water ili/rf). f-ecfi'.ij^o. / V e s s e l; Vessel Size: •ZFTOr̂ '-

Effluent ¥r 
Cone. (%) 

24 hours 
Dead Obs, 

4 8 hours 
Dead Obs, 

72 hours 
Dead Obs 

96 hours 
Dead Obs 

Control 

JL n. N 
JS- 0 A. 

i on 7> 
A. O 
^ J I 

Y-
Observer 

Date 
^ ^ O f 

ipn 
• ^ 

/>^ 

y 

Remarks; N = Normal; LOE = Loss of Equilibri\im; 

SUR = Surfacing 
¥cTei)TiOi-^TieiJt>^ /fV»- /fT T^tbT (/JiTI/r7>>/{ MR. ' '01 ' iS?-

Prepared By 

Checked By 

.' Date: I ' B - ^ ^ 
Date : /^f/f^ft. 
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WATER QUALITY FOR EFFLUENT SAMPLES 

i a l : f < ! j u L ^ I U A I ^ A P U p 9 ^ ( p e A > y n . ^r^fTjyyy^AoyLe^ Tes t Mater 

Study No . : l£jii2X. 
Pro toco l No . : ~^^^9^^ &A <̂0\ 

ABC Study D i r e c t o r : . A . If-^j- ^ t '»<, 

Lab Form No. 28b 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, Missouri 65205 

Concentration 
mg/l 

' 

-

DAY 

Temp 
"C 

-„ 

D.O.* 
mg/l PH^ 

Cond. 
yMhos 

DAY 

Temp 
"C 

D.O. 
mg/l 

•. 

pH Cond. 
yMhos 

DAY 

Temp 
"C 

D.O. 
mg/l 

pH Cond. 
yMhos 

DAY 

Temp 
»C 

D.O. 
mg/l 

pH 

Dissolved.oxygen concentrations - Dissolved Oxygen Probe (YSI Dissolved Oxygen System Model 54). 

'pH-pH Probe (Corning Model 476182) used with Corning Model 125 pH and mV meter. 

100% 
Effluent on 
Receipt 

NHs 
mg/l 

P^ 
Date 

; ? 

I i i t . 

ME^ 
/ - ^ - ^ ^ Prepared By: 

Checked By: 

^ e H w ^ EliSon^ f\\lt I ' l l 

D a t e : _ _ Remarks: ^ Co. r&,Tvro - ^ :ĵ 1ŝ  /y!iZ t - ^ ' 3 ' 7 -



OBSERVATIONS AND/OR REMARKS FORM 

r e s t M a t e r i a l : ^ 

Study N o . ; ^^j/;>4 Jf 7.f^4z>P' 

P r o t o c o l No. : _ _ _ £ ^ 2 J 
?^C S t u d y A ,— 
D i r e c t o r : / . h ^ r h ' i ^ 

Lab Form N o . : 55 

A n a l y t i c a l B io -Chemis t ry Labs 
A q u a t i c Tox ico logy D i v i s i o n 
7200 ABC Lane , P .O . Box 1097 
Columbia, M i s s o u r i 6 5205 

D a t e / I n i t i a I s Comments 

•^ C/L̂ Xr/iiL ^^z- Af̂ o ' ' ^ ^ lz-\\J^/z i^P^iZ0Am 6A/^^Ae: 

4 I ' l - m S ^ p iB^^^/^OTJ rUTBp U/Atmz. i p c f i ^ Fl2./Ffi/ir-j^ 

l ^ i w Pa/^A/Z^r> c^/i-r^J^ /j/IP TTfg- FcJJU-^iOjP <̂  An^^^^Af/̂  

lOAiT^iz. A : S : 6 L I L T E > / A ' \ I A L U ^ ^ ^ l ^<^ i /S ' i 2o )^ F\f^o 

'This is an exact copy of 
The original doctifnent" 

. \ .. .: . 

Â flucfi.u^Py ̂ ^'^^^P.^^^£:^A^y^,^C^^^ >i^f^.t^..^/^c.oT,J ^Ac-^-r. 

z:^: 
P r e p a r e d ^^ P f l / l ) ^ y J / < l ^ ^ y / y / . 
Checked By: ^y^y)^jA''^t^'-(';^^Z~^ 

D a t e : / - 7 " ^ 7 ^ 

Date: l/^/^7 
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OBSERVATIONS AND/OR REMARKS FORM-

^^jj^'^-^'^abFormNo.: Test Material: 

Study No.: 3 ^ ^ 0 ^ 
Protocol No.: 3^01 
KBC Study 
D i r e c t o r : I^ . F0(^316 

y * 

55 

A n a l y t i c a l Bio-Chemis t ry Labs 
A q u a t i c Toxicology D i v i s i o n 
7200 ABC Lane, P.O. Box 1097 
Columbia, Missour i 65205 

D a t e / I n i t i a l s Comments 

'I $7 s r 

lAfpF^ P r i ^ p M c p P P J ^ ^"-^"^ 
^ p p . ((y>M!i\i(, /%Al 126 fti ffiPP 

W P P r e p a r e d By:-

Checked By: 
â  
y€.t9"P^. "TA 

Date :_ // 

Date : I /JLCIF^ 
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PREPARATION OF EFFLUENT CONCENTRATIONS (volume/volume) 

Effluent Lab Form No.: 94 
Designation: ̂ ^ ̂ '^^<^f ̂ ^ f ^ a l y t i c a l Bio-Chemistry Labs 
Industry; M y y ^ u r r p lN(L Aquatic Toxicology Division 
c4-„rir, Mr. T ^ W u T ^ 7200 ABC Lane; P.O. Box 1097 
Study NO.: y>':PH 0 ^ rolnmKS;,. MO fic;9nc^ 
ABC Study . ,— ^ ^ ^ 
Director; A " h O / ^ t ^ l ^ 

Columbia, MO 65205 

[3PRELlMINARY(^6^66Ay • DEFINITIVE 

D i l u t i o n Water Type; 

D A B C w e l l w a t e r S A B C Recon. Water ^^>t/?D) 

D E f f l u e n t Rece iv ing Water Q O t h e r 

Sample No. A l iquo t Volume D i l u t i o n Volume F i n a l Cone. 
(ml) (ml) (%) 

1 (0 2 ^ 0 COIPn^^ ' ' 
2 n j D n o IOO 
3 

4 

5 

6 

7 

8 

9 

10 

11 

12 
13 
14 

Remarks: 

P repa red By_£. 

Checked By: ^ ~ ^ > ^ ^ ^^PyP 

Study D i r e c t o r : P P . ^ P ^^?2n.p Da te : //flr-p-

ABC LABS 7̂ /0 3 5 4 0 5 p g 0 0 1 9 o f 0 0 3 b 



INVERTEBRATE CULTURE RECORD 

Species: N ^ L K A ^ L . Mn,^ha< 

Lot No.; '^r/^-^. ' P 

Date Initiated; / ^ / ^ 3 / ? i , 

Lab Form No: 52 

A n a l y t i c a l B io -Chemis t ry Labs 
A q u a t i c Toxico logy D i v i s i o n 
7200 ABC Lane , P . 0. Box 1097 
Columbia , MO 65205 

Date 

No. 
Adul t 
A l i v e 

I n s t a r 
P r e s e n t 

Fed & 
Changed 

Study 
I . D . Comments 

Obs. 
By; 

I^/Xi 3o t V. 

Iz/^B 3^ 
I t 

0 ( ^ 
* f jr&. 

' % 3c 2 F L iZZ£. 

'Lk 22: ZX I P ' / M^ 
'Hl̂ PA ^'%o l l .3E 

L 
^ ^ ^ }ADO l y ^ \ t V( 

' ^ 

LL ^" f ^ Zo I t 
l l 

1̂  
^A 
M_ 

•h A^ <Voo 
l ( u 

v r ^ f ' \ y Zt> t>> 
^ 

I t > r ^C--^ 

*ThT5f8aii|6xactcop|yof 
• the drfgmal documfliir 

%!f^^ssi^^^s2Ai&z^-^ij3l^ bW^: 

Prepa red b y : C\/ n ^ ^ a ], I A J\ J'A 

Checked by ; A^^SpA^m' /JAy{Qy\^ J 

.Date ; l2./:i-bAf'0 

Date: / / / 3 . 

• 0. T('rf\P(7i j((\y/Lty i^-pnst. T(P/iy?u^^ r>/.̂ jn:X> Jjg'uiiJĴ ux^Lcn-b.AQo: ttAxi/iir 
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MOLYCORP, INC. 

QUESTA - DIVISION 

UNOCAL- 76 

This sheet represents a chain of custody for effluent samples collected 

at O U A t r a P f O O Z . • R p . j h o A e , ^ C / ^ A L L / A A y 

-7 • ^ a 

Sample bottles were prepared by Molycorp employees in accordance with 

guidance set forth by the U.S. Environmental Protection Agency for the 

existing program permit. Sampling procedures were also followed in 

accordance with permit requirments. 

Sample (s) Identification QQZ QCLJ fvjJL 

Sample (s) Id€n*i#ieation oQp, a u U r ^ . . { L p l ~ P D ^ - f / o ^ Jy O l > ^ ' ' ' A ^ ^ ^ ^ ^ j ^ 

By: < P. -7 '-T / 
in, J A U P 

( P A J ^ . - ^ O ^ . , . a p L j ^ A l ^ ^ ^ . . ^ 

®Th?s te en exact copy of 
Tho original documont" 
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-OLVnO.? IKC. 

O'JLSTA-DIYISION 

UNOCAL-76 

.il handed over to carrier by Molycorp employee 

//v /^7 
TII-: ' ; : s v ^ ^ 

C.i.?.RIER - ^ ' fO-i^ct^T^ 

EKPLOYER :_ O^c/^ PLip' 

HOLYCOPJ''PERSONNEL: J - ^ - f^Q^Jj-^r-fc-''^V—... ' 

Saa:ple(s) delivered to ABC lab for analysis. Please sign and date this 

letter upon receipt of sample(s) 

SaT;ple(s) received by: ABC Laboratories Inc. 
7200 ABC Lane 
P.O. Box 1097 
Columbia, MO 65205 
(314) 474-8579 

for the following analyses: Toxicity testing 

Received by: P^fPj^lf . 'Vai^X.y ' A5C.. I / {ES 

)/Ap-J /P?pAnj DATE: 

Please return this letter vnĵ ji the analytical results,signed and dated below. 

^ ~ - = ^ ^—^ JT 1 Cate 

"This \t aii exacfcdpy of 
The original document" 
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DEFINITIVE CONCENTRATION NOTIFICATION 

5SS;' fZ )^ 
/ / t ^ ^ Firm: 

Addre: 
m^ 

U)±jm. 
C i t y / S t a t e / Z i p ; r^ViF.PtiL f^lA S7SA'(. 

Phone: P,0^) ' ^ ^ ^ • Q Z l L 

Lab Form No. 186 

Analytical Bio-Chemistry Labsi 
Aquatic Toxicology Division 
7200 ABC Lane, P.O. Box 1097 
Colximbia, MO 65202 

Sponsor's Study Director: M.(^, p l P P f ) f M l ^ f ^ B ? L 

Person notified: same ( '^^P^ Other: 

7Z$£Z Date of Notification: 

Notification of preliminary testing results with the 

following definitive test levels agreed upon: 

Test Material ABC # Test Species ^___ T e s t Cone, (mg/l) 

^ j ^ r ^ ^ \iijn N o t i f i e d By Date; 
^ y " 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

® 

- i ^ CEIVED 

^ - " ; ?0 '37 

ABC PROTOCOL NO. 8301 

(August 21, 1984) 

Effluent Static Bioassay with Daphnia magna or 
Mysid Shrimp (Mysidopsis bahia) to 

Meet EPA Region 6 NPDES Biomonitoring Guidelines 

ABC Study Number 35405 

Test Material Red River Upstream Sample 

Test Species Daphnia magna 
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1.0 INTRODUCTION 

The use of bioassays in the identification and control of 
industrial effluents is rapidly increasing. Indeed, aquatic 
toxicity tests are presently being incorporated into the NPDES 
guidelines of the Federal Clean Water Act (1). To assist industry 
in meeting requirements set forth by legislation and regulatory 
agencies, Analytical Bio-Chemistry Laboratories, Inc. offers a 
complete range of aquatic bioassay tests of industrial effluents. 

As part of the NPDES permit process in U.S. EPA Region 6, a 
biomonitoring requirement has been imposed for certain permit 
holders in that area. Discharges subject to the new regulations in 
Region 6 (Texas, New Mexico, Oklahoma, Arkansas and Louisiana) will 
be required to submit aquatic toxicity data on their effluents to 
EPA on a periodic basis. 

This ABC protocol discusses the biomonitoring guidelines in 
Region 6 and describes ABC's technical approach to assist industry 
in complying with these regulations. 

2.0 OBJECTIVES 

The primary objective of the toxicity test described herein is 
to evaluate the acute toxicity of an effluent to freshwater or 
marine invertebrates under static conditions.. The species selected 
for this testing include Daphnia magna (freshwater effluent, <5 ppt 
salinity) and Mysidopsis bahia (saltwater effluent, ^5 ppt salin
ity). The effluent will first be tested on a 100% effluent screen 
basis. If the screen results in ^20% mortality of test organisms, 
a 48-hour, five concentration LC50 test will be conducted. An LC50 
is the approximate concentration (percent) of test effluent that 
produces 50 percent mortality of test organisms after prescribed 
intervals (24 and 48 hours). 

3.0 TESTING FACILITY 

The study will be conducted by the Aquatic Toxicology Division 
of Analytical Bio-Chemistry Laboratories, Inc., 7200 East ABC Lane, 
P. 0. Box 1097, Columbia, Missouri 65205 (314-474-8579). 

4.0 REGION 6 BIOMONITORING REQUIREMENT 

The following biomonitoring requirement is now being included 
in the NPDES permit process for many major industrial discharges in 
EPA Region 6. The permit language given here was that presented by 
the U.S. EPA at a regional workshop on the matter (2): 

The permittee shall determine if the effluent from this 
outfall is lethal to twenty (20) percent or greater of 
the culture of test organisms by' use of the "Range-
Finding Screening Test," set out in "Methods for Meas
uring the Acute Toxicity of Effluents to Aquatic 
Organisms," EPA-600/4-78-012 (Rev. . July, 1978) (3). 
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Organisms for this test shall be Daphnia sp. if the 
effluent is less than five (5) parts per 'thousand 
salinity or Mysid sp. if the effluent is greater than 
five (5) parts per thousand salinity. This screening 
test will be conducted within sixty (60) days of effec
tiveness of the biomonitoring requirements. Tests will 
be conducted once each quarter for a duration of two 
years utilizing a static method for 24 hours and follow
ing this dilution scheme only: 

Effluent sample* - 100 percent by volume 
Dilution water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

If at any time during the two year testing period a test 
shows a lethality of twenty (20) percent or more of the 
test organisms, the permittee shall within twenty-four 
(24) hours conduct a replacement static 48-hour median 
lethal concentration (LC50) test on the originally col
lected sample. Replacement of effluent samples shall be 
once per 24 hours. Organisms for this test shall be 
Daphnia sp. if the effluent is less than five (5) parts 
per thousand salinity and reconstituted fresh water 
(EPA-600/4-78-012 Section 4) shall be used for dilution. 
If the effluent contains greater than five (5) parts per 
thousands salinity, Mysid sp. shall be used as the test 
organism, and reconstituted seawater will be used as 
dilution water (EPA-600/4-78-012 Section 4). The re
maining LC50 methodology is available in EPA-600/ 
4-78-012. 

All screening and LC50 test results shall be reported 
with the Discharge Monitoring Reports. 

It should be noted by the permittee that slight changes from 
the above permit language (e.g., pH modification of effluent) may 
be incorporated into his specific pennit. Attention should be 
given to the permit requirements for each effluent before testing 
is initiated. ABC requires that a copy of the permit's biomoni
toring clause be forwarded to ABC prior to testing so that con
sideration can be given to pH modification, etc. 

5.0 METHODS AND MATERIALS 

5.1 Methodology. The methods applied ,for both the prelimi
nary and definitive phases of this test are b'asi''cally those de
scribed in Methods for Measuring the Acute Toxicity of Effluents to 
Aquatic Organisms (3), Methods for Acute Toxicity Tests with Fish, 
Macroinvertebrates, and Amphibians (4), Standard Practice for Con
ducting Acute Toxicity Tests with Fishes,- Macroinvertebrates, and 
Amphibians (5), Proposed Standard Practice for Conducting Acute 
Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates 
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and Amphibians (6), and Standard Methods for the Examination of 
Water and Wastewater (7). This protocol has been written to comply 
with the federal Good Laboratory Practice Regulations (8). 

5.2 Test Organisms. The species recommended by the EPA for 
this testing are Daphnia sp. and Mysid sp. Daphnia sp. are to be 
used when the effluent salinity is <5 parts per thousand (ppt) and 
Mysid sp. are to be used when the effluent salinity is ^5 ppt. The 
species maintained by ABC, and acceptable by EPA, for this testing 
are Daphnia magna and Mysidopsis bahia. The test lot of Daphnia 
magna will be obtained from an in-house culture at ABC. The tax
onomic key presented by Pennak (9) will be used to identify to 
species the test daphnids. All test daphnids will be held in a 
controlled temperature area at 20 ±2'*C. The lighting will be 50-70 
footcandles on a 16 hour daylight photoperiod. During the holding 
period, they will receive a suspension of algae (Selenastrum 
capricornutum) supplemented with a blended fish food/cerophyl 
suspension at least every 3 days. First-instar daphnids (<24 hours 
old) will be selected for testing and will not be fed during the 
test. 

Mysid shrimp (Mysidopsis bahia) will be obtained from a com
mercial supplier (e.g.. Sea Plantations, Inc. or Gulf Breeze 
Specimens) and maintained in culture at ABC. Mysids will be cul
tured following the techniques described by the U.S. EPA (10). 
Test mysids will be selected from a sub-culture of immature 
individuals. '~ 

5.3 Effluent Sample. The sample submitted to ABC for testing 
must be a 24-hour composite sample, consisting of equal volumes 
taken every hour (2). The sample should be collected in a glass or 
polyethylene container, refrigerated after collection, and shipped 
to arrive at ABC within 24 hours after collection. A one-gallon 
sub-sample of the 24-hour composite will be satisfactory for the 
toxicity test(s) required. ABC can provide sample containers and 
mailing cartons and can assist plant personnel in shipping arrange
ments so that the sample arrives at ABC in a timely manner. 

5.4 Dilution Water. It will not be necessary to collect 
actual receiving water for effluent dilutions for this test. The 
biomonitoring regulations recommend the use of reconstituted fresh
water or saltwater listed in the EPA effluent methods manual (3). 
The freshwater dilution water (for Daphnia sp.) will be a hard 
reconstituted water of 160-180 mg/l hardness (as CaCOs). The 
reconstituted saltwater (for Mysid sp.) will be prepared from a 
commercial salt mix similar in composition to; .that listed in the 
EPA effluent manual (3) and adjusted to a test salinity of 15-25 
ppt. 

5.5 Screen Test. The biomonitoring regulations require that 
a 24-hour 100% effluent screen be conducted befote more definitiye 
(LCso) testing is considered. As stated in section 4.0, if ^20% of 
the test organisms die in the 100% solution, the permittee shall 
then conduct a 48-hour static replacement.LC50 test. This latter 
test is discussed in section 5.6. 
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The screen test will be conducted in 250 ml glass beakers 
containing 200 ml of solution. These test chambers will be held in 
a controlled temperature area at 20 ±2**C on a 16-hour daylight vs. 
8-hour darkness photoperiod with 30-minute dawn/dusk transition 
periods. The screen test will include duplicate test chambers at 
100% v£. duplicate control chambers containing dilution water only. 
Ten test organisms will be placed in each replicate; therefore, 
twenty total organisms will be exposed to the 100% effluent and 
control (dilution) water. 

After a 24-hour exposure period, the test chambers will be 
observed for mortality and abnormal effects. If the combined 
replicate mortality is ^20%, the 48-hour LC50 test will be 
initiated. 

5.6 48-Hr LC50 Test. The definitive test will be conducted 
by exposing the test organisms to at least 5 effluent concentra
tions and a dilution water control. The test will be conducted 
using duplicate beakers per concentration containing 10 test 
organisms per beaker (=20 per concentration). The test concentra
tions used will follow one of the logarithmic series presented in 
Table 1. The most common concentration series used is 10-100% (10, 
18, 32, 56 and 100%). Several effluent toxicity tests conducted by 
ABC have shown that most industrial effluents are toxic within this 
range. 

The test organisms will be placed in the test chambers by 
stratified random assignment within 30 minutes after solution 
preparations. The test chambers will be observed for mortality 
and/or abnormal effects every 24 hours,- with a record maintained of 
mortality and abnormal behavior for each concentration tested. 

5.7 Test Procedure - Chemical and Physical. Upon receipt of 
the test effluent, the following parameters will be measured of the 
100% effluent: temperature, dissolved oxygen, pH, conductivity and 
hardness. These same parameters, except hardness, will be measured 
at 0 and 48 hours of definitive testing in one replicate of the 
control, low concentration, middle concentration and high concen
tration solutions. 

5.8 Analysis of Results. The results of the definitive study 
will be statistically analyzed for 24 and 48 hour LC50 values and 
their corresponding 95 percent confidence limits. These values 
will be determined by an LC50 computer program developed by Stephan 
et al. (11; or by manual methods described by Litchfield-Wilcoxon 
(12) and.Stephan (13). .... 

5-9 Report. One copy of the report will be submitted. The 
report will contain all original raw data. Additional copies will 
be provided, if requested by the sponsor, at a copy rate of $50 per 
copy. The report will include the following:• i •. 

5.9.1 Study dates, name and address of test facility. 
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5.9.2 Objectives and test methods. 

5.9.3 Reference to the statistical methods used for data 
analysis. 

5.9.4 Description of test effluent (date of receipt, storage 
conditions, physical characteristics, and method of preparing test 
concentrations). 

5.9.5 Description of test design. 

5.9.6 Summary of the data analysis, mortality observations 
and test water quality. 

5.9.7 Location of raw data. 

5.9.8 List and signatures of study personnel. 

5.9.9 GLP compliance statement by study director and a 
statement by ABC's Quality Assurance Unit. 

5.9.10 The report appendix will contain the original raw data 
for mortality observations and water quality, letter of test 
authorization, letters of authorized protocol changes and a copy of 
the approved protocol. 

5.10 Data Retention. All original raw data generated in the 
preliminary and definitive studies will be provided to the study 
sponsor in the appendix to the final report. A copy of the data 
will be retained in ABC's archives. 

6.0 PROTOCOL CHANGES 

In the event that modifications of this protocol are deemed 
necessary, a written statement of any changes and reason(s) pro
posed by the study sponsor or ABC will be submitted to the other 
party. All agreed changes will be expressed in writing, signed and 
dated by the sponsor's study director. The signed changes will be 
appended to the protocol and included with the final report. This 
protocol is subject to revision when felt necessary to comply with 
changes in federal regulations and state of the art methodology. 
The protocol for a specific study will not be changed while the 
study is in progress without discussion with the study sponsor. 

7.0 SPONSOR AUTHORIZATIONS DURING THE STUDY 

Should a problem develop while the study is in progress, ABC 
will notify the study director within 24 hours. The problem and 
suggested test modifications will be discussed by telephone. ABC 
will proceed with the changes felt necessary upon the verbal au
thorization of the study director. A letter for written authori
zation will then be submitted by ABC to the study director and 
handled in the same manner discussed in section 6.0. 
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8.0 TEST-SPECIFIC INFORMATION 

8.1.1 General. The following items will be addressed for 
each static bioassay. This information is necessary to be in 
compliance with Good Laboratory Practice Regulations (8). Sections 
8.2, 8.3, 8.7 and 8.9 are to be completed by the study sponsor. 
Sections 8.4, 8.5 and 8.6 will be completed by ABC. 

8.1.2 GLP Compliance. To be in compliance with the Federal 
Good Laboratory Practice regulations, the report of the investiga
tion conducted utilizing this protocol must contain a statement 
that the study was conducted in accordance with one of the follow
ing GLP's. 

1. U.S. F.D.A. Good Laboratory Practice Regulations (21 CFR 58). 

2. U.S. E.P.A. Good Laboratory Practice Standards; Toxic Sub
stances Control (40 CFR 792). 

3. U.S. E.P.A. Good Laboratory Practice Standards; Pesticide 
Programs (40 CFR 160). 

4. OECD Principles of Good Laboratory Practice; Annex 2 C(8l) 
30(Final). 

5. Any state or local GLP which may apply. 

The specific GLP regulation, for which this study specific 
protocol and resultant study must be in compliance with, is to be 
designated by the study sponsor in section 8.8 of this protocol. 
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8.2 Study Sponsor: 

8.2.1 . Company Molycorp, Incorporated 

8.2.2 Address 3 Miles East of Questa on State Road 38 

P.O. Box 469, Questa, New Mexico 87556 

8.2.3 Sponsor's Study Director 

Mr. Fred Martinez Analyst 
Name Title 

8.3 Effluent: 

8.3.1 Sample Number Red River Upstream Sample 

8.3.2 NPDES Permit Number NM-0022306 

8.3.3 Physical Description Clear Liquid 

8.3.4 Handling Precautions Normal Precautions 

8.4 Test Concentrations; To be determined after 24-hour screen 
of 100% effluent and consultation with study sponsor. 

8.4.1 Sponsor's study director notified^ of screen^-rfesults; 

Date / / ^ / ' ^ ^ ^ ^ Biologist 

100% effluent screen = ^20% mortality _c--^<20% mortality 

8.4.2 Definitive test concentrations agreed upon: 

tLlA . 
8.5 Test Organisms: 

8.5.1 Species Daphnia magna ^ 

8.5.2 Supplier ABC in-house culture 

8.6 Study Dates; 

8.6.1 Proposed starting date of definitive study \IZI9>1 

8.6.2 Proposed completion date of definitive study 1/22/87 

8.7 ABC Study Personnel: 

8.7.1 Study Director 
Supervisor, Invertebrate and 

Alan D. Forbis Bioconcentration Investigations 
Name Title 
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8.7.2 Aquatic Manager 

Carl M. Thompson 
Name 

Aquatic Toxicology Manager 
Title 

8.8 GLP Compliance (check the most appropriate): 

EPA-FIFRA EPA-TSCA ; FDA ; OECD ; Other NPDES 

8.9 Protocol Approvals. The following is to be signed by the 
appropriate study personnel: 

6 f S . l /^ponsor)>-^tudy Director 

A^JW\PLL_ 
rector A 

T i l l e ^ ^ Date ' 

8.9.2 ABC's Study Director 

Name 

< % 

Supervisor, 
Invertebrate and 
Bio. Investigations 
Title 

//-/^ 
Date 

ame 

8.9^i^ ABC's Manager 

LY<?T^'*^^ Aquatit: Tox. Manager 
Title Date 

8.10 Authorization to return the test material and sample: 

8.10.1 Sponsor's authorized agent to receive the test material 
and sample. ' 

Name 

8.10.2 Shipping Address. 

Molycorp, Incorporated 

Title TP 7^"^ 

Company 

3 Miles East of Questa Highway 38 
Street Address 

Questa New Mexico 87556 
City 

505-586-0212 

State Zip Code 

Phone Number 

8.10.3 Hazardous shipment information. 

Proper Shipping Name 

Class of Restricted ^If^gS ̂ ^^6 5^^^^^^» P° W ' O ^ ^ ? ' ^ ^ ^ ' ^ 3 b 
etc.) 
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TABLE 1: Guide to selection of experimental concentrations 
based on progressive bisection of intervals on 
logarithmic scale. 

Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 

10.0 10.0 

3.2 3.2 

1.0 1.0 

10.0 

5 .6 

3.2 

--

1.8 

1.0 

10.0 

7 .5 

5 .6 

4 .2 

3.2 

2 .4 

1.8 

. 

1.35 

1.0 

10.0 

8.7 

7 .5 

6.5 

5 .6 

4 .9 

4 .2 

3.7 

3 .2 

2 . 8 

2 .4 

2 . 1 

1.8 

1.55 

1.35 

1.15 

1.0 

ABCLABS#0 35 4 0 5 pg 0 0 3 3of 0 0 3 b 



#8301-10 

TABLE 2: Chemical Characteristics of Well Water Used by ABC's 
Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

pH 

Hardness (CaCOs) 

Alkalinity (CaCOs) 

Conductivity 

NO3-N 

NO3-NO2-N 

PO4-P 

Aluminum 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

Concentration 

15-200C^ 

9.2-10.1 ppm 

7.8-8.3^ 

225-275 ppm^ 

325-375 ppm^ 

700 |Jmhos/cm 

0.58 ppm 

0.69 ppm . 

<0.50 ppm 

<20 ppb 

<3 ppb 

<5 ppb 

<5 ppb 

<5 ppb 

<5 ppb 

<20 ppb 

<10 ppb 

<5 ppb 

<1 ppb 

<0.10 ppb 

<0.50 ppb 

After aeration. 

Represents seasonal variation, with the Monthly range not 
exceeding 10%. 

Sample dates: Trace elements = May 12, 1986, organophosphate 
and organochlorine analyses = May 12, 1986. • • 

ABC LABS # 0 3 5 4 0 5 pg 0 0 3 4 of 0 0 3 b 



#8301-11 

9.0 REFERENCES 

(1) U.S. Congress. 1977. Clean Water Act. Public Law 95-217. 
Federal Register, Dec. 27, 1977, 91 STAT 1566-1611. 

(2) U.S. Environmental Protection Agency. 1983. Effluent Toxi
city Testing and Biomonitoring Workshop. Feb. 22-23, 1983, 
Dallas, Texas. 

(3) Peltier, William. 1978. Methods for Measuring the Acute 
Toxicity of Effluents to Aquatic Organisms. U.S. Environ
mental Protection Agency, EPA-660/4-78-012, revised July, 
1978. 52 p. 

(4) Committee on Methods for Toxicity Tests with Aquatic Organ
isms. 1975. Methods for Acute Toxicity Tests with Fish, 
Macroinvertebrates and Amphibians. Environmental Protection 
Agency, Ecological Research Series EPA-660/3-75-009, April, 
1975. 61 p. 

(5) American Society for Testing and Materials. 1980. Standard 
practice for conducting basic acute toxicity tests with fish, 
macroinvertebrates and amphibians. May, 1980, ASTM Committee 
E-35.23. 25 p. 

(6) American Society for Testing and Materials. 1983. Proposed 
Standard Practice for Conducting Acute Toxicity Tests on 
Aqueous Effluents with Fishes, Macroinvertebrates and 
Amphibians. November, 1983, ASTM Committee E-47.01. 37 p. 

(7) American Public Health Association. 1980. Standard Methods 
for the Examination of Water and Wastewater. 15th ed. 
Washington, D.C. 1134 p. 

(8) (a) U.S. Food and Drug Administration. 1978. Nonclinical 
Laboratory Studies, Good Laboratory Practice Regulations 
(21 CFR, Part 58). Federal Register, Vol. 43, No. 247: 
59986-60025. 

(b) U.S. Environmental Protection Agency. 1983. Pesticide 
Programs; Good Laboratory Practice Standards; Final Rule 
(40 CFR, Part 160). Federal Register, Vol 48, No. 230: 
53946-53969. 

(c) IVS. Environmental Protection Agency. 1983. Toxic 
Substances Control; Good Laboratory Practice Standards; 
Final Rule (40 CFR, Part 792). Federal Register, Vol. 
48; No. 230:53922-53944. 

(d) Organization for Economic Cooperation and Development. 
1981. OECD Guidelines for Testing of Chemicals, Prin
ciples of Good Laboratory Practice Annex 2, C(81) 
30(Final):7-28. 

ABC LABS # 0 3 5 4 0 5 pg 0 0 3 5 Of 0 0 3 b 



#8301-12 

(9) Pennak, R. W. 1978. Fresh-Water Invertebrates of the United 
States, 2nd Ed. 365 p. 

(10) U.S. Environmental Protection Agency. 1979. Static culture 
methods for sheepshead minnows (Cyprinodon variegatus) and 
mysid shrimp (Mysidopsis bahia). Unpublished manuscript, U.S. 
EPA, Athens, GA. 

(11) Stephan, C. E., K. A. Busch, R. Smith, J. Burke and R. W. 
Andrew. 1978. A computer program for calculating an LC50. 
U. S. Environmental Protection Agency, Duluth, Minnesota, 
pre-publication manuscript, August, 1978. 

(12) Litchfield, J. T., Jr. and F. Wilcoxon. 1949. A Simplified 
Method of Evaluating Dose-Effect Experiments. Jour. Pharm. 
Exp. Ther. 96:99-113. 

(13) Stephan, C. 1977. Methods for calculating an LC50, p. 65-84. 
In F. L. Mayer and J. L. Hamelick (eds.). Aquatic Toxicology 
and Hazard Evaluation. ASTM Special Technical Publication 
634. ASTM. Philadelphia. 

ABCLADS#035405 p g 0 0 3 b o f 0 0 3 b 



Assessment of Acute Toxicity of West Diversion Channel 

December 1985 



ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 . Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 . Telex 821 814 . Answer Back (ABCLAB UD) 

® 

Static Acute Toxicity Report 
#34191 

Assessment of the Acute Toxicity of 
West Diversion Channel to Daphnia magna 

Submitted To: 

Molycorp, Incorporated 
Attn: Mr. John Stribling -
3 miles East of Questa, on State Road 38 
P.O. Box 469 
Questa, New Mexico 87556 

December 27, 1985 



Submitted By: Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 
(314) 474-8579 

Prepared By: 

Approved By: 

/bsb 

Alan D. Forbis Date 
Aquatic Biologist Ill/Study Director 

David Burgess U Date 
Biologist II 

0->7^>Jgt^ [~^^o(p 
Carl M. Thomi)son \ Date 
Supervisor, Aquatic Toxicology 

Kathy/Landholt D'ate' 
Quality Assurance Officer 

Michael Williams, Ph.D. 
Group Leader, Animal Toxicology 

f 

34191-ii 



SUMMARY 

The acute toxicity of West Diversion Channel to Daphnia magna was 
assessed for U.S. EPA Region 6 NPDES permit requirements using the 
methods outlined by the Committee on Methods for Toxicity Tests with 
Aquatic Organisms. Water quality parameters of temperature, dissolved 
oxygen, conductivity, hardness and pH were measured on receipt of the 
sample and were within acceptable limits. 

The results of the 24-hour static Daphnia magna toxicity screen 
indicated that the mortality was <20% for West Diversion Channel. In 
fact, no mortality was observed after the 24-hour exposure period. 
Therefore, a definitive 48-hour static acute study was not required. 
All reported values were based upon nominal concentrations. 

The no-effect level observed for West Diversion Channel was 100% of 
effluent after 24-hours, which was based on the lack of mortality and 
abnormal effects. 
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INTRODUCTION 

This static bioassay was performed by the Aquatic Toxicology 
Division of Analytical Bio-Chemistry Laboratories, Inc., Columbia, 
Missouri, for Molycorp, Inc., from December 11, 1985 to December 12, 
1985. The purpose of this test was to assess toxicity of a 100% 
solution of West Diversion Channel to Daphnia magna. The assessment was 
designed to meet the NPDES permit process in U.S. EPA Region 6 (1) 
requiring biomonitoring of industrial charges. The screen test was 
conducted following the procedures outlined in ABC protocol #8301, as 
approved by Mr. John Stribling; Molycorp, Inc. on December 13, 1985. 

METHODS AND MATERIALS 

The procedures applied for the 24-hour toxicity screen were 
basically those described in Methods for Measuring the Acute Toxicity 
of Effluents to Aquatic Organisms (2), Methods for Acute Toxicity 
Tests with Fish, Macroinvertebrates, and Amphibians (3), Standard 
Practice for Conducting Acute Toxicity Tests with Fishes, Macro
invertebrates , and Amphibians (4), Proposed Standard Practice for 
Con-ducting Acute Toxicity Test on Aqueous Effluents with Fishes, 
Macroinvertebrates and Amphibians (5), and Standard Methods for 
the Examination of Water and Wastewater (6). The test lot of Daphnia 
magna were obtained from a in-house culture at ABC. The taxonomic key 
presented by Pennak (7) was used to identify to species the test 
daphnids. All test daphnids were held in_a controlled temperature area 
at 20 ±2''C. The lighting was 50-70 footcandles on a 16 hour daylight 
photoperiod. During the holding period, they received a suspension of 
algae (Selenastrum capricornutum) supplemented with a blended fish 
food/cerophyl suspension at least every 3 days. First-instar daphnids 
(<24-hours old) were selected for testing and were not fed during the 
test. 

The static Daphnid bioassay was conducted in 250-ml glass beakers 
containing 200 ml of sample and/or ABC well water. The ABC well water 
control contained water with chemical characteristics listed in Table 1. 
These vessels were kept at 20 (±2.0) **C in a temperature controlled 
area. The lighting was maintained at 50-70 footcandles on a 16-hour 
daylight photoperiod. 

A 24-hour screen test, composed of duplicate 100% effluent was 
performed to estimate the toxicity of the effluent. Also included was a 
duplicate ABC well water control. A five-six.concentration static acute 
toxicity study would be performed if ^20% mortality was observed after 
24-hours in the screen test. 

The West Diversion Channel was received on becember 11, 1985 as a 
clear liquid and was received at 2''C. The samples were allowed to warm 
to test temperature before addition to Daphnia. 
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RESULTS 

After 24-hour, the results indicated that the mortality of Daphnia 
magna to West Diversion Channel was <20%. The no-effect concentration 
based on the lack of mortality and abnormal effects was 100%. No 
abnormal effects, such as mortality, surfacing, and daphnids lying on 
the bottom were observed after 24-hours. Since mortality was not 
required per biomonitoring guidelines established for U.S. EPA Region 6. 

Table 2 presents the water quality parameters measured on sample 
receipt. Hardness, alkalinity (as CaCOs) ^nd conductivity for the West 
Diversion Channel sample were 472 and 176 mg/l and 1200 |JMHOS, 

respectively. Dissolved oxygen and pH for this sample were 9.8 mg/l and 
7.3, respectively, and were considered adequate for testing (3). 

The study was conducted following the intent of the Good Laboratory 
Practice Regulations (8) and the final report was reviewed by Analytical 
Bio-Chemistry Laboratories' Quality Assurance Unit. All orginal raw 
data was provided to Molycorp, Inc. with a copy retained at Analytical 
Bio-Chemistry Laboratories. 
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TABLE 1: Chemical Characteristics of Well Water Used 
by ABC's Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

pH 

Hardness (CaCOs) 

Alkalinity (CaCOs) 

Conductivity 

NOs-N 

NOS-NO2-N 

PO4-P 

Aluminum 

Arsenic. 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

Concentration 

15-20*0^ 
I 

9.2-10.1 ppm 

7.8-8.3^ 

225-275 ppm^ 

325-375 ppm^ 

700 |Jmhos/cm 

0.74 ppm 

0.74 ppm 

<0.10 ppm 

<20 ppb 

<0.2 ppb 

<2 ppb 

<3 ppb 

<4 ppb 

<3 ppb 

12 ppb 

<5 ppb 

<0.5 ppb 

<15 ppb 

<5 ppb 

11 ppb 

After aeration. v....;. 

Represents seasonal variation, with the, monthly 
range not exceeding 10%. 

"Less than minimum detectable limits". -• ' -• 
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TABLE 2 

Water Quality Measurements During the Acute Toxicity 
Screen Test of West Diversion Channel to Daphnia magna 

• 

Temperature 

Dissolved Oxygen 

P H ^ 

Conductivity 

Hardness 

Alkalinity 

ABC Well 
Water 

0 hr. 

20 

8.5 

8.1 

350 

---

24 hr. 

20 

8.5 

8.4 

400 

---

West Di 
On Recei 

2 

9.8 

7.3 

1200 

472 

176 

100% 
version Channel 
pt 0 hr. 24 hr 

20 20 

9.6 9.7 

7.2 8.1 

1250 1500 

, — 

--- ---

Temperature "C - Monitored with a mercury thermometer. 

Dissolved oxygen concentrations (mg/l) - Dissolved Oxygen System 
(YSI Model 54). Saturation at 20*0 is 9.2 mg/l. 

'̂ pH - pH Probe (Corning Model 476182) used with a Corning Model 
125 pH and mV meter. 

^^Conductivity (|JMHOS) - Conductivity Meter (YSI Model 33). 

hardness and alkalinity (mg/l as CaCOs) - HACH Model AL-DT 
and HAC-DT. 
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QUALITY ASSURANCE STATEMENT 

Quality Assurance Statement for final report #34191 entitled, "Acute 
Toxicity of West Diversion Channel to Daphnia magna," for John 
Stribling; Molycorp, Inc., Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all studies con
ducted at our facilities are designed and function in conformance with 
good laboratory practice regulations and the protocols for individual 
laboratory studies, an inspection of the final report for West Diversion 
Channel was conducted and found to be in acceptable form by a member of 
our Quality Assurance Unit. A final inspection of all data and records 
on December 20, 1985, indicates that the report submitted to you is an 
accurate reflection of the study as it was conducted by ABC 
Laboratories. 

Should you have any questions relating to the information provided 
in this statement or the function of our Quality Assurance Unit, please 
contact the QA Unit at your convenience. 

-^J IrlY l̂]^ t̂ 
Kathy/Landholt Date 
Quality Assurance Officer 

34191-7 



STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC report #34191 entitled, "Acute 
Toxicity of West Diversion Channel to Daphnia magna," for John 
Stribling; Molycorp, Inc., Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all aquatic 
toxicity tests conducted by our facility follow good laboratoiry 
practices, ABC's study director for the above test herein confirms that 
the study was conducted in compliance with the U.S. E.P.A. Good 
Laboratory Practice Standard; Toxic Substances Control (40 CFR 792). 

All original raw data was sent to Molycorp, Inc., with a copy 
retained at Analytical Bio-Chemistry Laboratories. 

Alan D. Forbis Date 
ABC Study Director 
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STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC report #34191 entit 
Toxicity of West Diversion Channel to Daphnia magna,: 
Stribling; Molycorp, Inc., Questa, New Mexico. 

In accordance with ABC Laboratories' intent that z:: 
toxicity tests conducted by our facility follow good„-
practices, ABC's study director for the above test herein ctn 
the study was conducted in compliance with the U.S. H. 
Laboratory Practice Standard; Toxic Substances Control (4-.̂  

All original raw data was sent to Molycorp, Inc., 
retained at Analytical Bio-Chemistry Laboratories. 

J ^ ^ ^ ^ ^ - ^ 
Alan D. Forbis 
ABC Study Director 



APPENDIX - RAW DATA 

NOTE: Some of the records which appear in this raw data appendix have 
been provided as photocopies of original records on file at ABC. 
This has been done by necessity for certain data which are used 
commonly in several studies at ABC. Such records include refer
ence toxicity test data, standard solution preparations, organism 
culture logs, and well water chemical screen results. 
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EFFLUENT TOXICITY TEST 
MORTALITY AND. BEHAVIORAL OBSERVATIONS 

E f f l u e n t lAJ^ST 
D e s i g n a t i o n : OiUcX.SiOfO Cfl/)n!A!CL 

I n d u s t r y : . /pfz>i.y/a::>j2p 

S t u d y N o . : 3*-l \ ^ l ' 

ABC S t u d y 
D i r e c t o r : /y . A^AE>I5> 

Lab Form N o . : 91 

A n a l y t i c a l B i o - C h e m i s t r y Labs 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC L a n e , P . O . Box 1097 
C o l u m b i a , M i s s o u r i 65205 

• P r e l i m . E f D e f i n i t i v e T e s t S p e c i e s ; Z>. /^k?«j/t^ (Lot 4?S-^-*^) 

D a t e I n i t i a t e d : / . ? - / / - S ' ^ - f t i ^ j T e s t T e r m i n a t e d ; /3,~IZ-'S'~^ 
• 

D i l u t i o n W a t e r : A/e>A)£ N o . / V e s s e l : / O V e s s e l S i z e : 

E f f l u e n t 
C o n e . (%) 

C o n t r o l (\ 

B 

I O O f\ 

B> 

O b s e r v e r 

D a t e 

24 h o u r s 
Dead 

O 

O 

6 
O 

Obs . 
Kl 

Kl 

A / . 

A/ 

^ ^ 1 

3 r ^ o r ^ 

4 8 h o u r s 
Dead Obs . 

-

72 
Dead 

l o u r s 
Obs . 

2SOr^ 1 
1 

.96 h o u r s | 
Dead 

• 

Obs . 

R e m a r k s : N = N o r m a l ; LOE = Loss of E q u i l i b r i ; i m ; 

SUR = S u r f a c i n g 
• • • • >. • • , • ^ - P ' : • • • . 

pr-op^T-^ri ^ ^ . ^ / l y f P p f A / J 4 4 / ^ ^ ' Y ' ^ / ^ ' b a t e : / J i ) / t h ^ 

Checked By: J j ^ Q , yT^U^ D a t e : U l / ^ r t P 
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WATER QUALITY FOR EFFLUENT SAMPLES 

Test Material: (AfCSP. A>llJlSl2.Sl0A) CH-APA}eu 

Study No.: 3 ^ /^ / 

Protocol No.: ^ S O / 

ABC Study Director:. P - AcAB>l<> 

Concentration 

î crJTJ^OC-

AOO ( A ^ 

• 

• 

a -•• ' • • 

Dissolvecl oxyge 

''pH-pH Probe (Co 

*̂  100% 
Effluent on 

Receipt 

1 

/ z / i i l ? s ^^^O b B 
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°C 

^0 

X O 

• • • r 

m • 

n cone 
r 

rning 

Temp 
"C 

2̂  

D.0.° 
mg/l 

.̂5" 
nG 

entrati 

Model 4 

D.O. 
mg/l 

f^ 

PH^ 

?.l 
7Z. 

ons -

76182 

pH 

73 

Cond. 
pMhos 

350 

nso 

Dlssol\ 

) used V 

Cond. 
pMhos 

/^<90 

Prepared By: P J / U P A / AS^^^^^^C^^*^ Dat 

Checked By: ^ ' P^^ a ^ Dat 

li/it/^y^-DAY / ^C> 

Temp 
°C 

;̂ o 
; i o 

red Ox 

?ith C 

Hard 
mg/l 

H7Z 

D.O. 
mg/l 

?.l-

^7 

ygen P 

orning 

Alk. 
mg/l 

/76=» 

pH 

< l . ^ 

8.1 

• f 

robe 

Mode 

P 

Cond. 
yMhos 

Hoo 
l^OO 

. 

(YSI D 

1 125 

e: AA'/Z-'S^ 

e: J a / / c / ^ ^ 

Lab Form No.: 28b 

Analytical Blo-Chemlstry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, Missouri 65205 

DAY 

Temp 

Issolv 

pH and 

Remarks: 

D.O. 
mg/l 

pH 

ed Oxygen 
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Date 

/^-//^r 

Cond. 
yMhos 

System 1 

Irit. 

m 

DAY 

Temp 
°C 

D.O. 
mg/l pH 

todel 54). 



PREPARATION OF EFFLUENT CONCENTRATIONS (volume/volume) 

Effluent *o'«cs-r Lab Form No. : 94 
D e s i g n a t i o n ; OiVC£5io/0 CHArJA!£L . , ^ . , „ . „, - ^ . T W ^ —=T — =- A n a l y t i c a l B i o - C h e m i s t r y Leibs 
I n d u s t r y ; AICIJL "^CJO^ P A q u a t i c T o x i c o l o g y D i v i s i o n 
c4-»/q„ M« ~. - ^ J i a I 7200 ABC L a n e ; P . O . Box 1097 
^ ^ ^ ^ y ^ ° - - ^ î̂ 3J. C o l u m b i a , MO 65205 
ABC S t u d y 
D i r e c t o r : /^ . P h / ^ & l ^ 

Q PRELIMINAKY [^DEFINITIVE 

D i l u t i o n W a t e r T y p e : 

D A B C W e l l w a t e r QABC Recon . W a t e r 

D E f f l u e n t R e c e i v i n g W a t e r Q ^ h e r /Ofi*J£i-

Sample No. A l i q u o t Volxime D i l u t i o n Volume F i n a l Cone. 
(ml) (ml) (%) 

I — Z/:iO ^ o o m c L -
2 <ZOO 121 7 0 0 
3 - • • 

4 . T- "• 

5 -

6 •""" • 

7 

8 

9 

10 

I I 
12 

13 

14 

R e m a r k s : 

P r e p a r e d By; A.//H/A<Al /^AtyyP<^0— D a t e : / jz/ i i /'g^S~ 

Checked Byj___^^i^_^: / s Date; /j'/jp^i^" 

S t u d y D i r e c t o r : / . ^y)//i, • D a t e : /^^l/j /-&> 
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Ic 

IC: 

INVERTEBRATE CULTURE RECORD 

S p e c i e s : D A P K A I O . fv\<=k.<\t\cv. 

Lot No. ; 5^!^ - C - S 

Date I n i t i a t e d : | | - l l - ^':> 

Lab Form No; 52 

A n a l y t i c a l B i o - C h e m i s t r y Labs 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC L a n e , P . 0 . Box 1097 
C o l u m b i a , MO 65205 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

® 
Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

ABC Lab No. 

Sample I.D. 

NO3-N 

NO3-NO2-N 

PO^-P 

Al 

Co 

Fe 

As 

Cd 

Cr 

Cu 

Pb 

Hg 

Ni 

Ag 

Zn 

Water Analysis Results 

ABC 

~— 

33102 

Aquatic Lab Well Water 

0.74 mg/l 

0.74 mg/l 

<0.10 mg/l 

<20 yg/1 

<4 yg/1 

12 yg/1 

<0.2 yg/1 

<2 yg/1 

<3 yg/1 

<3 yg/1 

<5 yg/1 

<0.5 yg/1 

<15 yg/1 

<5 yg/1 

11 yg/1 

<Indicate'i. less than, if present at all. 

Del A. Koch 
Chemist III •• ' ' 

P y A 

Please note that the original data for the analysis reported 
in this table are in ABC's archives. 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Blo-Chemlstry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

Analysis of Aquatic Lab Well Water for Organophosphates 

ABC Lab Nb. 

33103 

Customer I.D. 

Aquatic Lab Well Water 

Compound 

Diazlnon 

Methyl Parathion 

Malathion 

Ethyl Parathion 

ppb 

<0.10 

<0.10 

<0.10 

<0.10 

Randy Ayli: 
Chemist I Ŷ  J o / / 

Please note that the original data for the analysis reported in this 
table are in ABC's archives. 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Blo-Chemlstry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

Analysis of Aquatic Lab Well Water for Nonionic 
(Chlorinated Hydrocarbon Residue 

ABC Lab No. 33103 

Customer I.D. 

Compound 

aBHC 

Lindane 
Heptachlor 
Heptachlor Epoxide 
YChlordane 
aChlordane 
Aldrin 
Dieldrin 
p,p'-DDE 
o,p'-DDT 
p,p'-DDD 
p,p'-DDT 
Endrin 
Methoxychlor 
Toxaphene 
Aroclor 1242 
Aroclor 1016 
Aroclor 1254 
Aroclor 1260 
HCB 
Mlrex 

ABC Aquatic Lab Well Water 

ppb 

<0.01 
<0.01 
<0.01 
<0.02 
<0.02 
<0.02 
<0.01 
<0.03 
<0.03 
<0.05 
<0.05 
<0.05 
<0.05 
<0.20 
<0.50 
<0.40 
<0.40 
<0.40 
<0.40 
<0.01 
<0.10 

<indicates less than, if present at all. 

Randy Ayli 
Chemist I 

Please note that the original data for the analysis reported 
in this table are in ABC's archives. 
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MOLYCORP., INC. 

QUESTA DIVISION 

This sheet represents a chain of custody for effluent samples/ 

collected at OcyZy^^AA Od-Zi J s ^ d »>'̂ .r?7 ' / y y t - ^ j - , . : " ^ <^A^ 

located in Taos County, Questa, "New Mexico on AL2.~P<^—-^S" 

Sample bottles were prepared by Molycorp employees in accordance 

with guidance set forth by the U.S. Environmental Protection Agency 

for the existing program permit. Sampling procedures were also 

followed in accordance with permit requirements. 

Sample (s) Identif .icatior.:/,; A? CJ^ — / ^ ~ /<P " B S ' ' 

•%_, "^ i:j '7~^ iPZ ' ^< r / -FA^^ C.A ^ A - ^ ^ 7 /2—y^- ̂ • 

Sample (s) co l lec ted a t : / . p p : AP ' ^ ^ ^ P ^ ^ > P P " ^ ^PP^^^-y 

z-, p o ' : / ^ ^ * ^ ~P Z ^ y y 

By: /A^..^ -d^'l^ZPu-^ 
Environmental-S^ 

"This Is an exact copy of 
The original document" 
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Sample(s) handed over to c a r r i e r by Molycorp employeei 

DATE: /2 - / ^ — B S' 

TIME: / P ' " j A ^ ^ A F y-̂—̂  

^77 .»^^>^ X < ^ ^ CARP.IER: / ^jf^^/i-F/ 7pYX f̂J/̂ S— 

EMPLOYER: ^ P ^ Py-^-^ 2 ~1^ ^ ^ / . ^ / , 

MOLYCORP PERSONNEL: zf^yA...^ W^'1-^/>HL^_^ 

^ 

Sample(s) d e l i v e r e d t o ABC Lab for a n a l y s i s . P l e a s e sign and 

d a t e t h i s l e t t e r upon r e c e i p t of s an ip l e ( s ) . 

Sample r ece ived bj/T ABC L a b o r a t o r i e s I n c . 
7200 ABC Lane 
P.O. Box 1097 
Columbia, MO 65205 
(314) 474-8579 

f o r the fo l lowing a n a l y s e s : Tox ic i ty t e s t i n g 

ABC Labo ra t a r i i 
Received by: JUMPAA PM^I-^'C^AL.-

es Ine 

Date: / Z - l t - % S I0-3O ^ ^ 

Plea se return t h i s l e t t e r with the a n a l y t i c a l r e s u l t s , s igned and 

da ted below. 

ABC Labora-^ories I n c . ' . Date 

"This is an exact copy of 
The original document" 

ny S M Z A M C ^ date / £ p ^ ^ 
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DEFINITIVE CONCENTRATION NOTIFICATION 

Firm; /jAbU^CoR. p 
Address: /? d. /^^K VC ^ 

C i t y / S t a t e / Z i p ; l̂ uĵ /̂  ,iu/n R7SJX. 

?hone: ( ) 

Lab Form N o . ; 186 
A n a l y t i c a l Bio-Chemis t ry Letbsi 
Aquat ic Toxicology Div i s ion 
7200 ABC Lane, P.O. Box 1097 
Columbia, MO 65202 

S p o n s o r ' s Study D i r e c t o r ; ^OM/J S T ' A / S ^ ' ^ ^ 

Person n o t i f i e d ; same(<^-T' O the r : 

Date of N o t i f i c a t i o n ; / i J ^ S I 

N o t i f i c a t i o n of p r e l i m i n a r y t e s t i n g r e s u l t s w i t h t h e 
fo l l owing d e f i n i t i v e t e s t l e v e l s agreed upon: 

Tes t M a t e r i a l ABC # Tes t Spec ie s Tes t Cone. (mg/l> 

C / / A A / A J ^ L -
3V/f l / O O 

AJOT/P/£:L> a2v jP ^rP/si-*^£> ^/^ ^ ^ 

j^SSu^Ts, ^>^ 7!^£ ^ y / / / ^ T o / . ^ ^ ^ S S V , 

/|^ofLrA^./ry t̂ ÂS z . ; i o % s o ^ h6^/AJ/rftf£ 

N o t i f i e d By; Aj/yyiyty^ ^^UAyyCA^^- Da te : / z ' . / /Z /A 'T 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

® 

ABC PROTOCOL NO. ̂ 8301 

(August 21, 1984) 

Effluent Static Bioassay with Daphnia magna or 
Mysid Shrimp (Mysidopsis bahia) to 

Meet EPA Region 6 NPDES Biomonitoring Guidelines 

ABC Study Number 34191 

Test Material West Diversion Channel 

Test Species Daphnia magna 

A5C IMS 
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1.0 INTRODUCTION 

The use of bioassays in the identification and control of 
industrial effluents is rapidly increasing. Indeed, aquatic 
toxicity tests are presently being incorporated into the NPDES 
guidelines of the Federal Clean Water Act (1), To assist industry 
in meeting requirements set forth by legislation and regulatory 
agencies, Analytical Bio-Chemistry Laboratories, Inc. offers a 
complete range of aquatic bioassay tests of industrial effluents. 

As part of the NPDES permit process in U.S. EPA Region 6, a 
biomonitoring requirement has been imposed for certain permit 
holders in that area. Discharges subject to the new regulations in 
Region 6 (Texas, New Mexico, Oklahoma, Arkansas and Louisiana) will 
be required to submit aquatic toxicity data on their effluents to 
EPA on a periodic basis. 

This ABC protocol discusses the biomonitoring guidelines in 
Region 6 and describes ABC's technical approach to assist industry 
in complying with these regulations. 

2.0 OBJECTIVES 

The primary objective of the toxicity test described herein is 
to evaluate the acute toxicity of an effluent to freshwater or 
marine invertebrates under static conditions. The species selected 
for this testing include Daphnia magna- (freshwater effluent, <5 ppt 
salinity) and Mysidopsis bahia (saltwater effluent, ^5 ppt salin
ity) . The effluent will first be tested on a 100% effluent screen 
basis. If the screen results in ^20% mortality of test organisms, 
a 48-hour, five concentration LC50 test will be conducted. An LC50 
is the approximate concentration (percent) of test effluent that 
produces 50 percent mortality of test organisms after prescribed 
intervals (24 and 48 hours). 

3.0 TESTING FACILITY 

The study will be conducted by the Aquatic Toxicology Division 
of Analytical Bio-Chemistry Laboratories, Inc., 7200 East ABC Lane, 
P. 0. Box 1097, Columbia, Missouri 65205 (314-474-8579). 

4.0 REGION 6 BIOMONITORING REQUIREMENT 

The following biomonitoring requirement is now being included 
in the NPDES permit process for many major industrial discharges in 
EPA Region b. The permit language given here was that presented by 
the U.S. EPA at a regional workshop on the matter (2): 

The permittee shall determine if the effluent from this 
outfall is lethal to twenty (20) percent or greater of 
the culture of test organisms by' use of the "Range-
Finding Screening Test," set out in "Methods for Meas
uring the Acute Toxicity of Effluents to Aquatic 
Organisms," EPA-600/4-78-012 (Rev. .July, 1978) (3). 
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Organisms for this test shall be Daphnia sp.. if the 
effluent is less than five (5) parts per thousand 
salinity or Mysid sp. if the effluent is greater than 
five (5) parts per thousand salinity. This screening 
test will be conducted within sixty (60) days of effec
tiveness of the biomonitoring requirements. Tests will 
be conducted once each quarter for a duration of two 
years utilizing a static method for 24 hours and follow
ing this dilution scheme only: 

Effluent sample* - 100 percent by volume 
Dilution water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

If at any time during the two year testing period a test 
shows a lethality of twenty (20) percent or more of the 
test organisms, the permittee shall within twenty-four 
(24) hours conduct a replacement static 48-hour median 
lethal concentration (LC50) test on the originally col
lected sample. Replacement of effluent samples shall be 
once per 24 hours. Organisms for this test shall be 
Daphnia sp. if the effluent is less than five (5) parts 
per thousand salinity and reconstituted fresh water 
(EPA-600/4-78-012 Section 4) shall be used for dilution. 
If the effluent contains greater^ than five (5) parts per 
thousands salinity, Mysid sp. shall be used as the test 
organism, and reconstituted seawater will be used as 
dilution water (EPA-600/4-78-012 Section 4). The re
maining LC50 methodology is available in EPA-600/ 
4-78-012. 

All screening and LC50 test results shall be reported 
with the Discharge Monitoring Reports. 

It should be noted by the permittee that slight changes from 
the above permit language (e.g., pH modification of effluent) may 
be incorporated into his specific permit. Attention should be 
given to the permit requirements for each effluent before testing 
is initiated. ABC requires that a copy of the permit's biomoni
toring clause be forwarded to ABC prior to testing so that con
sideration can be given to pH modification, etc. 

5.0 METHODS AND MATERIALS 

5.1 Methodology. The methods applied .-for both the prelimi
nary and definitive phases of this test are basically those de
scribed in Methods for Measuring the Acute Toxicity of Effluents to 
Aquatic Organisms (3), Methods for Acute Toxicity Tests with Fish, 
Macroinvertebrates, and Amphibians (4), Standard Practice for Con
ducting Acute Toxicity Tests with Fishes, Macroinvertebrates, and 
Amphibians (5), Proposed Standard Practice for Conducting Acute 
Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates 
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#8301-3 

and Amphibians (6), and Standard Methods for the Examination of 
Water and Wastewater (7). This protocol has been written to comply 
with the federal Good Laboratory Practice Regulations (8). 

5.2 Test Organisms. The species recommended by the EPA for 
this testing are Daphnia sp. and Mysid sp. Daphnia sp. are to be 
used when the effluent salinity is <5 parts per thousand (ppt) and 
Mysid sp. are to be used when the effluent salinity is ^5 ppt. The 
species maintained by ABC, and acceptable by EPA, for this testing 
are Daphnia magna and Mysidopsis bahia. The test lot of Daphnia 
magna will be obtained from an in-house culture at ABC. The tax
onomic key presented by Pennak (9) will be used to identify to 
species the test daphnids. All test daphnids will be held in a 
controlled temperature area at 20 ±2*0. The lighting will be 50-70 
footcandles on a 16 hour daylight photoperiod. During the holding 
period, they will receive a suspension of algae (Selenastrum 
capricornutum) supplemented with a blended fish food/cerophyl 
suspension at least every 3 days. First-instar daphnids (<24 hours 
old) will be selected for testing and will not be fed during the 
test. 

Mysid shrimp (Mysidopsis bahia) will be obtained from a com
mercial supplier (e.g.. Sea Plantations, Inc. or Gulf Breeze 
Specimens) and maintained in culture at ABC. Mysids will be cul
tured following the techniques described by the U.S. EPA (10). 
Test mysids will be selected from a sub-culture of immature 
individuals. 

5.3 Effluent Sample. The sample submitted to ABC for testing 
must be a 24-hour composite sample, . consisting of equal volumes 
taken every hour (2). The sample should be collected in a glass or 
polyethylene container, refrigerated after collection, and shipped 
to arrive at ABC within 24 hours after collection. A one-gallon 
sub-sample of the 24-hour composite will be satisfactory for the 
toxicity test(s) required. ABC can provide sample containers and 
mailing cartons and can assist plant personnel in shipping arrange
ments so that the sample arrives at ABC in a timely manner. 

5.4 Dilution Water. It will not be necessary to collect 
actual receiving water for effluent dilutions for this test. The 
biomonitoring regulations recommend the use of reconstituted fresh
water or saltwater listed in the EPA effluent methods manual (3). 
The freshwater dilution water (for Daphnia sp.) will be a hard 
reconstituted water of 160-180 mg/l hardness (as CaCOa). The 
reconstituted saltwater (for Mysid sp.) will be prepared from a 
commercial 'salt mix similar in composition ;to .;tha.t. listed in the 
EPA effluent manual (3) and adjusted to a 'test salinity of 15-25 
ppt. 

5.5 Screen Test. The biomonitoring regulations require that 
a 24-hour 100% effluent screen be conducted befo'rfr more definitive 
(LC50) testing is considered. As stated in section 4.0, if ^20% of 
the test organisms die in the 100% solution, the permittee shall 
then conduct a 48-hour static replacement. LC50 test. This latter 
test is discussed in section 5.6. 
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The screen test will be conducted in 250 ml glass beakers 
containing 200 ml of solution. These test chambers will be held in 
a controlled temperature area at 20 ±2**C on a 16-hour daylight vs. 
8-hour darkness photoperiod with 30-minute dawn/dusk transition 
periods. The screen test will include duplicate test chambers at 
100% v£. duplicate control chambers containing dilution water only. 
Ten test organisms will be placed in each replicate; therefore, 
twenty total organisms will be exposed to the 100% effluent and 
control (dilution) water. 

After a 24-hour exposure period, the test chambers will be 
observed for mortality and abnormal effects. If the combined 
replicate mortality is ^20%, the 48-hour LC50 test will be 
initiated. 

5.6 48-Hr LC50 Test. The definitive test will be conducted 
by exposing the test organisms to at least 5 effluent concentra
tions and a dilution water control. The test will be conducted 
using duplicate beakers per concentration containing 10 test 
organisms per beaker (=20 per concentration). The test concentra
tions used will follow one of the logarithmic series presented in 
Table 1. The most common concentration series used is 10-100% (10, 
18, 32, 56 and 100%). Several effluent toxicity tests conducted by 
ABC have shown that most industrial effluents are toxic within this 
range. 

The test organisms will be placed in the test chambers by 
stratified random assignment within 30 minutes after solution 
preparations. The test chambers will be observed for mortality 
and/or abnormal effects every 24 hours, with a record maintained of 
mortality and abnormal behavior for each concentration tested. 

5.7 Test Procedure - Chemical and Physical. Upon receipt of 
the test effluent, the following parameters will be measured of the 
100% effluent: temperature, dissolved oxygen, pH, conductivity and 
hardness. These same parameters, except hardness, will be measured 
at 0 and 48 hours of definitive testing in one replicate of the 
control, low concentration, middle concentration and high concen
tration solutions. 

5.8 Analysis of Results. The results of the definitive study 
will be statistically analyzed for 24 and 48 hour LC50 values and 
their corresponding 95 percent confidence limits. These values 
will be determined by an LC50 computer program developed by Stephan 
et al. (11* or by manual methods described by Litchfield-Wilcoxon 
(12) and Stephan (13). ,>;-̂ y > ̂  

5.9 Report. One copy of the report will be submitted, the 
report will contain all original raw data. Additional copies will 
be provided, if requested by the sponsor, at a copy rate of $50 per 
copy. The report will include the following: 

5.9.1 Study dates, name and address of test facility. 

S T U D Y # 0 3 i | i q i ' 0 0 2 i l o f 0 0 3 2 



#8301-5 

5.9.2 Objectives and test methods. 

5.9.3 Reference to the statistical methods used for data 
analysis. 

5.9.4 Description of test effluent (date of receipt, storage 
conditions, physical characteristics, and method of preparing test 
concentrations). 

5.9.5 Description of test design. 

5.9.6 Summary of the data analysis, mortality observations 
and test water quality. 

5.9.7 Location of raw data. 

5.9.8 List and signatures of study personnel. 

5.9.9 GLP compliance statement by study director and a 
statement by ABC's Quality Assurance Unit. 

5.9.10 The report appendix will contain the original raw data 
for mortality observations and water quality, letter of test 
authorization, letters of authorized protocol changes and a copy of 
the approved protocol. 

5.10 Data Retention. All original raw data generated in the 
preliminary and definitive studies will be provided to the study 
sponsor in the appendix to the final, report. A copy of the data 
will be retained in ABC's archives. 

6.0 PROTOCOL CHANGES 

In the event that modifications of this protocol are deemed 
necessary, a written statement of any changes and reason(s) pro
posed by the study sponsor or ABC will be submitted to the other 
party. All agreed changes will be expressed in writing, signed, and 
dated by the sponsor's study director. The signed changes will be 
appended to the protocol and included with the final report. This 
protocol is. subject to revision when felt necessary to comply with 
changes in federal regulations and state of the art methodology. 
The protocol for a specific study will not be changed while the 
study is in progress without discussion with the study sponsor. 

7.0 SPONSOR AUTHORIZATIONS DURING THE STUDY 
^ — ^ - ^ ^ ^ ^ ^ - ^ ^ — ^ - ^ ^ i . - - • . - • • ^ • — 

.. • . \ . - A ; • 
I . • 

Should a problem develop while the stu'dy is in progress, ABC 
will notify the study director within 24 hours. The problem and 
suggested test modifications will be discussed by telephone. ABC 
will proceed with the changes felt necessary upon the verbal au
thorization of the study director. A letter fot written authori
zation will then be submitted by ABC to the study director and 
handled in the same manner discussed in section 6.0. 
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8.0 TEST-SPECIFIC INFORMATION 

8.1.1 General. The following items will be addressed for 
each static bioassay. This information is necessary to be in. 
compliance with Good Laboratory Practice Regulations (8). Sections 
8.2, 8.3, 8.7 and 8.9 are to be completed by the study sponsor. 
Sections 8.4, 8.5 and 8.6 will be completed by ABC. 

8.1.2 GLP Compliance. To be in compliance with the Federal 
Good Laboratory Practice regulations, the report of the investiga
tion conducted utilizing this protocol must contain a statement 
that the study was conducted in accordance with one of the follow
ing GLP's. 

1. U.S. F.D.A. Good Laboratory Practice Regulations (21 CFR 58). 

2. U.S. E.P.A. Good Laboratory Practice Standards; Toxic Sub
stances Control (40 CFR 792). 

3. U.S. E.P.A. Good Laboratory Practice Standards; Pesticide 
Programs (40 CFR 160). 

4. OECD Principles of Good Laboratory Practice; Annex 2 C(81) 
30(Final). 

5. Any state or local GLP which may apply. 

The specific GLP regulation, for which this study specific 
protocol and resultant study must be in compliance with, is to be 
designated by the study sponsor in section 8.8 of this protocol. 

S T U D Y # 0 3 i i i q i 0 0 2 b o f 0 0 3 2 



#8301-7 

8.2 Study Sponsor; 

' 8.2.1 Company Molycorp, Inc. 

8.2.2 Address 3 miles East of Questa on State Road 58 

P.O. Box 469, Questa, New Mexico 87556 

8.2.3 Sponsor's Study Director 

Mr. John Stribling ?A.' J A *' '̂  ̂-̂  /̂ ^ '- '^ / ^̂  / ^ ^ y^O * 

Name Title 

8.3 Effluent: 

8.3.1 Sample Number West Diversion Channel 

8.3.2 NPDES Permit Number /Ki J7i - c c> JL JI "}> c^ C 
8.3.3 Physical Description c / ^ -^ *- ^'f^/ ^ ' ^ 
8.3.4 Handling Precautions / \yo i ' ,M. yi /^ 

8.4 Test Concentrations: To be determined after 24-hour screen 
of 100% effluent and consultation with study sponsor. 

8.4.1 Sponsor's study director notified of screen results: 

Date J2'/2-%% ABC Biologist A / ^ ^ ^ t > ^ y L 

100% effluent screen = ^20% mortality i P <20% mortality 

8.4.2 Definitive test concentrations agreed upon: 

A}0 tjEF/f^ I r i 0 ^ 7^5 T" 

8.5 Test Organisms: 

8.5.1 Species Daphnia magna 

8.5.2 Supplier ABC in-house culture 

8.6 Study Dates: 

8.6.1 ' Proposed starting date of definitive study 12-11-85 

8.6.2 Proposed completion date of definitiye study 12-31-85 

8.7 ABC Study Personnel; , . 

8.7.1 Study Director 

Alan D. Forbis Aquatic Biologist III 

Name Title 
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8.7.2 Aquatic Supervisor 

Carl M. Thompson Aquatic Toxicology Supervisor 

Name Title 

8.8 GLP Compliance (check the most appropriate): 

EPA-FIFRA EPA-TSCA ; FDA ; OECD ; Other A / / f e > - P l P ^ 
8.9 Protocol Approvals. The following is to be signed by the 

appropriate study personnel; 

8.9.J. Sponsor's Study Director -<Z • CT 
A I I f .1/^ ^ A ^ ^ ^ r - o , - ^ s ^ / ' ^ A vi> 

y ^ L L ^ P U P L L ^ /T / -^ ; 'y^c-P.. 7 2 ' y > S ^ 
Name Titled Date 

P 
8.9.2 ABC's Study Director 

M A T , Q ?̂2riAr<o Aquatic Biologist III 12-10-85 
Name Title Date 

8.9.3y, ABC's Group Leader 
Group Leader, 
Animal Toxicology 12-10-85 

Name Title _ Date 

8.10 Authorizat3^h to.rethm the test material and sample: 
• ' ' — : — ^ - r r * 

8.10.1 Sponsor's authorized agent to receive the test material 
CNJ 

Title <=> 
•*— 
o 

.8.10.2 Shipping Address. oo 

yj A — 5 - « ^ 
^ yi. ,' .."^ ' 

Company 2 y ^ 

3 />. v^ -^ ^ y ? j 7 ^ Q p CA<ys77yi 7^^ i /> -̂ < 
Street Address A 

^u.-'^Ty'? ĵ ŷ  / ^ , Byss-cL 
City ' State Zip Code i ^ 

5VJ"— S B P — ' c:Z '̂>/ X - f[ 
Phone Number " ŷ. 

m 
8.10.3 Hazardous shipment information. • .... ^ 

: >-
Proper Shipping Name § 

I — 

Class of Restricted Article (e.g. flammable, poison, radioactive. 
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TABLE 1: Guide to selection of experimental concentrations 
based on progressive bisection of intervals on 
logarithmic scale. 

Col. 1 Col. 2 Col. 3 Col. 4 Col. 5 

10.0 10.0 

3.2 3.2 

1.0 1.0 

10.0 

5 .6 

3 .2 

-

1.8 

1.0 

10.0 

7 .5 

5 .6 

4 . 2 

3 .2 

2 . 4 

1.8 

1.35 

1.0 

10.0 

8.7 

7 .5 

6.5 

5 .6 

4 .9 

. 4 . 2 

3.7 

3 .2 

2 .8 

2 .4 

2 . 1 

1.8 

1.55 

1.35 

1.15 

1.0 

V •- • . .• 
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TABLE 2; Cheoical characteristics of well water used 
by ABC's Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

pH 

Hardness (CaCOa) 

Alkalinity (CaCOs) 

Conductivity 

NH3-N 

NO3-NO2-N 

Ortho-Phosphate 

Aluminum 

Arsenic 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

Concentration 

15-20<»Ĉ  

9.2-10.1 ppm 

7.8-8.3^ 

225-275 ppm^ 

325-375 ppm^ 

700 pmhos/cm 

0.60 ppm 

0.20 ppm 

0.10 ppm 

<0.010 ppm 

<0.0005 ppm 

<0.002 ppm 

<0.006 ppm 

<0.003 ppm 

<0.002 ppm 

<0.004 ppm 

0.017 ppm 

0.0008 ppm 

<0.013 ppm 

<0.0004 ppm 

0.001 ppm 

After aeration. >. -, 

Represents seasonal variation, with the monthly 
range not exceeding 10%. 

"Below minimum detectable limits. - .• ". ; .-. 
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AMENDMENT TO STUDY PROTOCOL 

STUDY TITLE: Assessment of the Acute Toxicity of West Diversion 
Channel to Daphnia magna. 

PROTOCOL NUMBER: 8301 AMENDMENT NUMBER: 1 

LABORATORY: ABC Laboratories, Inc. ABC STUDY NUMBER: 34534 

EFFECTIVE DATE: 4/15/86 

Section 5.5 Screen Test 

One of the duplicate control chambers was lost during the 24-
hour screen test. Since no mortality or abnormal effects were 
observed in the remaining control chamber, the loss of this replicate 
did not affect the results of the screen test. 

SPONSOR'S STUDY DIRECTOR:^ ' ' 'CJ / l^ ^7 .-tgi>VÛ  

STUDY DIRECTOR: / ^ & ^ ^ y p k ^ ^ 

Date: €? ^ / . S o J S ^ 

Date: V/d.̂  7A^ 
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SUMMARY 

The acute toxicity of West Diversion Channel to Daphnia magna was 
assessed for U.S. EPA Region 6 NPDES permit requirements using the 
methods outlined by the Committee on Methods for Toxicity Tests with 
Aquatic Organisms. Water quality parameters of temperature, dissolved 
oxygen, conductivity, hardness, alkalinity and pH were measured on 
receipt of the sample and were within acceptable limits. 

The results of the 24-hour static Daphnia magna toxicity screen 
indicated that the mortality was <20% for West Diversion Channel. In 
fact, no mortality was observed after the 24-hour exposure period. 
Therefore, a definitive 48-hour static acute study was not required. All 
reported values were based upon nominal concentrations. 

The no-effect level for West Diversion Channel was estimated to be 
<100% effluent after 24-hours, since surfacing was observed in one of 
the 100% effluent replicates. 
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INTRODUCTION 

This static bioassay was performed by the Aquatic Toxicology 
Division of Analytical Bio-Chemistry Laboratories, Inc., Columbia, 
Missouri, for Molycorp, Inc., from March 26, 1986 to March 27, 1986. 
The purpose of this test was to assess toxicity of a 100% solution of 
West Diversion Channel to Daphnia magna. The assessment was designed to 
meet the NPDES permit process in U.S. EPA Region 6 (1) requiring 
biomonitoring of industrial discharges. The screen test was conducted 
following the procedures outlined in ABC protocol #8301, as approved by 
Mr. Fred Martinez; Molycorp, Inc. on April 2, 1986. 

METHODS AND MATERIALS 

The procedures applied for the 24-hour toxicity screen were basic
ally those described in Methods of Measuring the Acute Toxicity of 
Effluents to Aquatic Organisms (2), Methods for Acute Toxicity Tests 
with Fish, Macroinvertebrates, and Amphibians (3), Standard Practice for 
Conducting Acute Toxicity Tests with Fishes, Macroinvertebrates and 
Amphibians (4), Proposed Standard Practice for Conducting Acute Toxicity 
Tests on Aqueous Effluents with Fishes, Macroinvertebrates and 
Amphibians (5), and Standard Methods for the Examination of Water and 
Wastewater (6). The test . lot of Daphnia magna were obtained from an 
in-house culture at ABC. The taxonomic key presented by Pennak (7) was 
used to identify to species the test daphnids. All test daphnids were 
held in a controlled temperature area at 20 ±2**C. The lighting was 
50-70 footcandles on a 16-hour daylight photoperiod. During the holding 
period, they received a suspension of algae (Selenastriun capricornutum) 
supplemented with a blended fish food suspension at least every 3 days. 
First-instar daphnids (<24-hours old) were selected for testing and were 
not fed during the test. 

The static Daphnia bioassay was conducted in 250-ml glass beakers 
containing 200 ml of ABC aged well water with the chemical character
istics listed in Table 1. These vessels were kept at 20 (±2.0) ''C in a 
temperature controlled area. The lighting was maintained at 50-70 foot
candles on a 16-hour daylight photoperiod. 

A 24-hour screen test, composed of duplicate 100% effluent was 
performed to estimate the toxicity of the effluent. Also included was a 
duplicate ABC well water control. A five-six concentration static acute 
toxicity study would be performed if ^20% mortality was observed after 
24-hours in the screen test. 

The West Diversion Channel sample (NPDES Pe.rmit Number NM-0022306) 
was received on March 26, 1986 as a clear liquid and was received at 
8''C. The samples were allowed to warm to test . temperaturie before 
Daphnids were added to test solutions. 
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RESULTS 

After 24-hours, the results indicated that the mortality of Daphnia 
magna to West Diversion Channel was <20%. The no-effect concentration 
was estimated to be <100% effluent since surfacing was observed in one 
of the 100% effluent test replicates. Since mortality was not ^20% 
after 24-hours in the screen test, a definitive study was not required 
per biomonitoring guidelines established for U.S. EPA Region 6. 

Table 2 presents the water quality parameters measured on sample 
receipt. Hardness, alkalinity (as CaCO_) and conductivity for the West 
Diversion Channel sample were 730 and 46 mg/l and 1000 pMHOS, 
respectively. Dissolved oxygen and pH for this sample were 9.3 mg/l and 
7.3, respectively, and were considered adequate for testing (3). 

The study was conducted following the intent of the Good Laboratory 
Practice Regulations (8) and the final report was reviewed by Analytical 
Bio-Chemistry Laboratories' Quality Assurance Unit. All original raw 
data was provided to Molycorp, Inc. with a copy retained at Analytical 
Bio-Chemistry Laboratories. 
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TABLE 1; Chemical Characteristics of Well Water 
Used by ABC's Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

pH 

Hardness (CaCOs) 

Alkalinity (CaCOs) 

Conductivity 

NOs-N 

NO3-NO2-N 

PO4-P 

Aluminum 

Arsenic 

Cadmium 

Chromium 

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 
Measured organochlorine 
pesticides plus PCB's 

Concentration 

15-20''Ĉ  
V 

9.2-10.1 ppm 

7.8-8.3^ 

225-275 ppm^ 

325-375 ppm^ 

700 pmhos/cm 

0.74 ppm 

0.74 ppm 

<0.10 ppm 

<20 ppb 

<0.2 ppb 

<2 ppb 

<3 ppb 

<4 ppb 

<3 ppb 

12 ppb 

<5 ppb 

<0.5 ppb 

<15 ppb 

<5 ppb 

11 ppb 

After aeration. 

Represents seasonal variation,' with -the monthly 
range not exceeding 10%. 

Less than minimum detectable limits for organo
phosphorus and organochlorine which ,were <0.10 
and <0.50 ppb, respectively. ' "" ' • 

Sample dates: Trace elements = April 2, 1985, 
Organophosphate and organochlorine analyses = April 
2, 1985. 
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TABLE 2 
Water Quality Measurements of 100% 

West Diversion Channel Upon Sample Receipt 

Temperature 

Dissolved Oxygen 

Conductivity 

Hardness 
g 

Alkalinity 

West 

100% 

Diversion 

8* 

9.3 

7.3 

1000 

730 

46 

Channel 

Temperature "C - Monitored with a mercury thermometer. -

bDissolved oxygen concentrations (mg/l) - Dissolved Oxygen 

System (YSI Model 54). Saturation at 8**C is 11.9 mg/l. 

^pH - pH Probe (Corning Model 476182) used with a Coming 

Model 125 pH and mV meter. 

^^Conductivity (pMHOS) - Conductivity Meter (YSI Model 33). 

^Hardness and alkalinity (mg/l as CaCO.) - HACH Model AL-DT 

and HAC-DT. 

*Test solutions allowed to warm to test ̂ temper̂ ature (19*0) 

before addition of daphnids. Dissolved oxygen saturation . 

at 19*0 is 9.3 mg/l. 
• I , ; 

• - .• * .'- -
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QUALITY ASSURANCE STATEMENT 

Quality Assurance Statement for final report #34534 entitled, "Acute 
Toxicity of West Diversion Channel to Daphnia magna," for Mr. Fred 
Martinez; Molycorp, Inc., Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all studies con
ducted at our facilities are designed and function in conformance with 
good laboratory practice regulations and the protocols for individual 
laboratory studies, an inspection of the final report for West Diversion 
Channel was conducted and found to be in acceptable form by a member of 
our Quality Assurance Unit. A final inspection of all data and records 
on April 15, 1986, indicates that the report submitted to you is an 
accurate reflection of the study as it was conducted by ABC 
Laboratories. 

Should you have any questions relating to the information provided 
in this statement or the function of our Quality Assurance Unit, please 
contact the QA Unit at your convenience. 

(XovdJjbU cAl^^^ 
Kathy IJndholt Date 
Quality Assurance Officer 
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STUDY COMPLIANCE STATEMENT 

Study Compliance Statement for ABC report #34534 entitled, "Acute 
Toxicity of West Diversion Channel to Daphnia magna," for Mr. Fred 
Martinez; Molycorp, Inc., Questa, New Mexico. 

In accordance with ABC Laboratories' intent that all aquatic 
toxicity tests conducted by our facility follow good laboratory 
practices, ABC's study director for the above test herein confirms that 
the study was conducted in compliance with the U.S. E.P.A. Good 
Laboratory Practice Standards; Toxic Substances Control (40 CFR 792). 

All original raw data was sent to Molycorp, Inc. , with a copy 
retained at Analytical Bio-Chemistry Laboratories. 

Alan D. Forbis Date 
ABC Study Director 
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APPENDIX - RAW DATA 

NOTE; Some of the records which appear in this raw data appendix have 
been provided as photocopies of original records on file at ABC. 
This has been done by necessity for certain data which are used 
commonly in several studies at ABC. Such records include refer
ence toxicity test data, standard solution preparations, organism 
culture logs, and well water chemical, screen results. 
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EFFLUENT TOXICITY TEST 
MORTALITY AND BEHAVIORAL OBSERVATIONS 

E f f l u e n t lV6=Sr -
D e s i g n a t i o n :pl 'a2SrDAl CUAA-'A^L 

I n d u s t r y : K 6 U C D R F 

S t u d y N o . : 3 ^ S . 3 ^ 

ABC S t u d y * r - ^ ^ r , ^ 
D i r e c t o r : A . F O R d l S 

Lab Form N o . : 91 

A n a l y t i c a l B i o - C h e m i s t r y Labs 
A q u a t i c T o x i c o l o g y D i v i s i o n 
7200 ABC T a n e , P . O . Box 1097 
C o l u m b i a , M i s s o \ a r i 65205 

Q P r e l i m . S ' ^ f i n i t i v e T e s t S p e c i e s :Pflj^ 

D a t e I n i t i a t e d : i /^^/f- t . 3'yfof>ŵ  T e s t Termina-t 

D i l u t i o n W a t e r : h lON^ N o . / V e s s e l : / O 

^\IP f̂ ^̂ jL (Lot #?t-8--Z) 

: e d : ~"3l27/^L 

V e s s e l S i z e : 

E f f l u e n t 
Cone . (%) 

C o n t r o l ^ 

B 
\no A 

3 

O b s e r v e r 

D a t e 

24 h o u r s 
Dead 
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0 
0 

Obs . 

A/ 
^ 

/-SUR. 

N 

S F 2:30 f^ 

3/ :2-7/f4 

4 8 h o u r s 
Dead O b s . 

-_ 

- • ; 
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96 h o u r s | 
Dead 

-.. 

Obs . 
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Checked By: /f. ^ ^ - t D a t e : 7PP^r< -

% 
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WATER QUALITY FOR EFFLUENT SAMPLES 

Test Material: I A / ^ . S T t2 \ \ J ^ I ^ . " ^ 1 0 IO C ^ A N K J P U -

Study No.: P>^SZ^ V 
Protocol No.: S 3(9 I 

ABC Study Director:. A" • F O I ^ l ^ l S 
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mg/l 

' 

Dissolved oxyge 

^pH-pH Probe (Co 

^ 100% 
Effluent on 
Receipt 

DAY 

Temp 
"C 
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n cone 
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pH 

73 
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A 
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Lab Form No.: 28b 

Analytical Blo-Chemlstry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, Missouri 65205 

DAY 

Temp 

•c 
D.O. 
mg/l pH 

Cond. 
yMhos 

(YSI Dissolved Oxygen System 1 

1 125 pH and mV meter. 

Date Int. 
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e: -^ IZI^I^ G 
' ^ . t " 
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"C 
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Eff luent VJ^p 
D e s i g n a t i o n ; p\ 
I n d u s t r y ; . K 6 U / C D K P 

S t u d y No. :_ 

^ ^ A ^ FORBIS 

PREPARATION OF EFFLUENT CONCENTRATIONS (volume/volxime) 

Lab Form N o . ; 94 

Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane; P.O. Box 1097 
Columbia, MO 65205 

Q] PRELIMINARY 

Dilution Water Type: 

D A B C well water 

0DI DEFINITIVE 

• ABC Recon. W a t e r 

• E f f l u e n t R e c e i v i n g W a t e r n r S t h e r fJOAJ(=̂  
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Checked Byj / ^ A^/A^ ' 

Date: ^ j l ^ h I(^Q 
Date: 3/k* /7£ 

Study Director: A ^ Q ^ J ^ D a t e : y /4~" /^^ 
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Analytical Bio-Chemistry Labs 
Aquatic Toxicology Division 
7200 ABC Lane, P. 0. Box 1097 
Columbia, MO 65205 
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Tr.is sheet'-^represents a chain cf custocy for e f f l u e n t s a -p l e s _ 
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Firm 
Address 

DEFINITIVE CONCENTRATION NOTIFICATION 

rM2 {(^LiACAnrp J^AIO 

bz ^Q^ 
C i t y / S t a t e / Z i p i / p iM.,rkLy/[/M S ' ^ t 

Phone; (f^5) ^ ^ G - 0 2 I Z (g^/ 2dCf 

Lab Form N o . : 186 
A n a l y t i c a l Bio-Chemis t ry Labs 
Aqua t i c Toxicology D i v i s i o n 
7200 ABC Lane, P.O. Box 1097 
Coltimbia, MO 65202 

S p o n s o r ' s Study D i r e c t o r ; J ^ P A P / ) M A 7 \ 7 I I \ J ^ J ^ 

Person n o t i f i e d : same ( ^ ^ ' j . O t h e r : 

Date of N o t i f i c a t i o n ; ^f7-7/£' C-

N o t i f i c a t i o n of p r e l i m i n a r y t e s t i n g r e s u l t s w i th t h e 

f o l l o w i n g d e f i n i t i v e t e s t l e v e l s agreed upon: 

T e s t M a t e r i a l ABC # T e s t S p e c i e s T e s t Cone, (mg/l) 
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N o t i f i e d "^y i^_^^i^6^PPlP)QZyiJ Date: 3^2 ^ - / ^ ^ 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-6579 • Telex 821 814 • Answer Back (ABCLAB UO) 

Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bio-CJhemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

ABC Lab No. 

Sample I.D. 

NO^-N 

NO^-NO^-N 

PO^-P 

Al 

Co 

Fe 

As 

Cd 

Cr 

Cu 

Pb 

Hg 

Ni 

Ag 

Zn 

Water Analysis Results 

ABC 

• - -

— 

33102 

Aquatic Lab Well Water 

0.74 mg/l 

0.74 mg/l 

<0.10 mg/l 

<20 yg/1 

<4 yg/1 

12 yg/1 

<0.2 yg/1 

<2 yg/1 

<3 yg/1 

<3 yg/1 

<5 yg/1 

<0.5 yg/1 

<15 yg/1 

<5 yg/1 

11 yg/1 

<Indicates less than, if present at all. 

J ^ M ^ ^ . 
Del A. Koch 
Chemist III 

Please note that the original data for the analysis reported 
in this table are in ABC's archives. 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

Sample Date: April 2 , 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Blb-Chemlstry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

Analysis of Aquatic Lab Well Water for Organophosphates 

ABC Lab No. 

33103 

Customer I.D. 

Aquatic Lab Well Water 

-

Compound 

Diazlnon 

Methyl Parathion 

- Malathion 

Ethyl Parathion 

ppb 

<0.10 

<0.10 

<0.10 

<0.10 

Randy Ayli; 
Chemist 

Please note that the original data for the analysis reported in this 
table are in ABC's archives. 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES, INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

Sample Date: April 2, 1985 

ANALYSIS RESULTS FOR: 

Aquatic Toxicology Division 
Analytical Bio-Chemistry Laboratories, Inc. 
7200 East ABC Lane 
P. 0. Box 1097 
Columbia, Missouri 65205 

Analysis of Aquatic Lab Well Water for Nonionic 
Chlorinated Hydrocarbon Residue 

ABC Lab No. 33103 

Customer I.D. 

Compound 

aBHC 

Lindane 
Heptachlor 
Heptachlor Epoxide 
YChlordane 
aChlordane 
Aldrin 
Dieldrin 
p,p'-DDE 
o,p'-DDT 
p,p'-DDD 
p,p'-DDT 
Endrin 
Methoxychlor 
Toxaphene 
Aroclor 1242 
Aroclor 1016 
Aroclor 1254 
Aroclor 1260 
HCB 
Mlrex 

ABC Aquatic Lab Well Water 

ppb 

<0.01 

<0.01 
^ <0.01 
y <o.o2 

<0.02 
<0.02 
<0.01 
<0.03 
<0.03 
<0.05 
<0.05 
<0.05 
<0.05 
<0.20 
<0.50 
<0.40 
<0.40 
<0.40 
<0.40 
<0.01 
<0.10 

<indicates less than, if present at all. 

Randy Ayli 
Chemist I 

Please note that the original data for the analysis reported 
in this table ar6 in ABC's archives. 
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ANALYTICAL BIO-CHEMiSTRY LABORATORIES. INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane. Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

AMENDMENT TO STUDY PROTOCOL 

STUDY TITLE: Assessment of the Acute Toxicity of West Diversion 
Channel to Daphnia magna. 

PROTOCOL NUMBER: 8301 AMENDMENT NUMBER: 1 

LABORATORY: ABC Laboratories, Inc. ABC STUDY NUMBER: 34534 

EFFECTIVE DATE: 4/15/86 

Section 5.5 Screen Test 

One of the duplicate control chambejrs was lost during the 24-
hour screen test. Since no mortality or abnormal effects were 
observed in the remaining control chamber, the loss of this replicate 
did not affect the results of the screen test. 

SPONSOR'S STUDY DIRECTOR: Date : 

STUDY DIRECTOR: Pi-ŷ  'p. Lp^iZy., Date: V/LZ 7A^ 
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ANALYTICAL BIO-CHEMISTRY LABORATORIES. INC. 
P.O. Box 1097 • Columbia, MO 65205 
Shipping Address: 7200 East ABC Lane, Columbia, MO 65202 
(314) 474-8579 • Telex 821 814 • Answer Back (ABCLAB UD) 

® 

ABC PROTOCOL NO. 8301 

(August 21, 1984) 

Effluent Static Bioassay with Daphnia magna or 
Mysid Shrimp (Mysidopsis bahia) to 

Meet EPA Region 6 NPDES Biomonitoring Guidelines 

RECEIVED 
ABC Study Number 34534 

RP.R 10- '86 
Test Material West Diversion Channel ,i p -

C. LABS 

Test Species 'Dd.-Y?lwv<^<L^ -Y?lWvL-<L^ WKyxA^ /-VilU^ 
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1.0 INTRODUCTION 

The use of bioassays in the identification and control of 
industrial effluents is rapidly increasing. Indeed, aquatic 
toxicity tests are presently being incorporated into the NPDES 
guidelines of the Federal Clean Water Act (1). To assist industry 
in meeting requirements set forth by legislation and regulatory 
agencies. Analytical Bio-Chemistry Laboratories, Inc. offers a 
complete range of aquatic bioassay tests of industrial effluents. 

As part of the NPDES permit process in U.S. EPA Region 6, a 
biomonitoring requirement has been imposed for certain permit 
holders in that area. Discharges subject to the new regulations in 
Region 6 (Texas, New Mexico, Oklahoma, Arkansas and Louisiana) will 
be required to submit aquatic toxicity data on their effluents to 
EPA on a periodic basis. 

This ABC protocol discusses the biomonitoring guidelines in 
Region 6 and describes ABC's technical approach to assist industry 
in complying with these regulations. 

2.0 OBJECTIVES 

The primary objective of the toxicity test described herein is 
to evaluate the acute toxicity of an effluent to freshwater or 
marine invertebrates under static conditions. The species selected 
for this testing include Daphnia magna (freshwater effluent, <5 ppt 
salinity) and Mysidopsis bahia (saltwater effluent, ^5 ppt salin
ity). The effluent will first be tested on a 100% effluent screen 
basis. If the screen results in ̂ 20% mortality of test organisms, 
a 48-hour, five concentration LC50 test will be conducted. An LC50 
is the approximate concentration (percent) of test effluent that 
produces 50 percent mortality of test organisms after prescribed 
intervals (24 and 48 hours). 

3.0 TESTING FACILITY 

The study will be conducted by the Aquatic Toxicology Division 
of Analytical Bio-Chemistry Laboratories, Inc., 7200 East ABC Lane, 
P. 0. Box 1097, Columbia, Missouri 65205 (314-474-8579). 

4.0 REGION 6 BIOMONITORING REQUIREMENT 

The following biomonitoring requirement is now being included 
in the NPDES permit process for many major indiistrial discharges in 
EPA Region 6. The permit language given.here was that presented by 
the U.S. EPA at a regional workshop on the matter (2): 

The permittee shall detennine if the effluent from this 
outfall is lethal to twenty (20) percent pr. greater of 
the culture of test organisms by use of the "Range-
Finding Screening Test," set out in "Methods for Meas
uring the Acute Toxicity of Effluents to Aquatic 
Organisms," EPA-600/4-78-012 (Rev. • July, 1978) (3). 
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Organisms for this test shall be Daphnia sp. if the 
effluent is less than five (5) parts per thousand 
salinity or Mysid sp. if the effluent is greater than 
five (5) parts per thousand salinity. This screening 
test will be conducted within sixty (60) days of effec
tiveness of the biomonitoring requirements. Tests will 
be conducted once each quarter for a duration of two 
years utilizing a static method for 24 hours and follow
ing this dilution scheme only: 

Effluent sample* - 100 percent by volume 
Dilution water - 0 percent by volume 

*24-hour composite; refrigerated after collection 

If at any time during the two year testing period a test 
shows a lethality of twenty (20) percent or more of the 
test organisms, the permittee shall within twenty-four 
(24) hours conduct a replacement static 48-hour median 
lethal concentration (LC50) test on the originally col
lected sample. Replacement of effluent samples shall be 
once per 24 hours. Organisms for this test shall be 
Daphnia sp. if the effluent is less than five (5) parts 
per thousand salinity and reconstituted fresh water 
(EPA-600/4-78-012 Section 4) shall be used for dilution. . 
If the effluent contains greater, than five (5) parts per 
thousands salinity, Mysid sp. shall be used as the test 
organism, and reconstituted seawater will be used as 
dilution water (EPA-600/4-78-012 Section 4). The re
maining LC50 methodology is available in EPA-600/ 
4-78-012. 

All screening and LC50 test results shall be reported 
with the Discharge Monitoring Reports. 

It should be noted by the permittee that slight changes from 
the above permit language (e.g., pH modification of effluent)" may 
be incorporated into his specific permit. Attention should be 
given to the permit requirements for each effluent before testing 
is initiated. ABC requires that a copy of the permit's biomoni
toring clause be forwarded to ABC prior to testing so that con
sideration can be given to pH modification, etc. 

5.0 METHODS AND MATERIALS 
< 0 — — " • — ^ - .. • ^ 

m 
\ . ^ ! '• 

5.1 Methodology. The methods applied- fot both the prelimi
nary and definitive phases of this test are basically those de
scribed in Methods for Measuring the Acute Toxicity of Effluents to 
Aquatic Organisms (3), Methods for Acute Toxicity Tests with Fish, 
Macroinvertebrates, and Amphibians (4), Standard Practice for Con-̂  
ducting Acute Toxicity Tests with Fishes, Macroinvertebrates, and 
Amphibians (5), Proposed Standard Practice for Conducting Acute 
Toxicity Tests on Aqueous Effluents with Fishes, Macroinvertebrates 
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and Amphibians (6), and Standard Methods for the Examination of 
Water and Wastewater (7). This protocol has been written to comply 
with the federal Good Laboratory Practice Regulations (8). 

5.2 Test Organisms. The species recommended by the EPA for 
this testing are Daphnia sp. and Mysid sp. Daphnia sp. are to be 
used when the effluent salinity is <5 parts per thousand (ppt) and 
Mysid sp. are to be used when the effluent salinity is ^5 ppt. The 
species maintained by ABC, and acceptable by EPA, for this testing 
are Daphnia magna and Mysidopsis bahia. The test lot of Daphnia 
magna will be obtained from an in-house culture at ABC. The tax
onomic key presented by Pennak (9) will be used to identify to 
species the test daphnids. All test daphnids will be held in a 
controlled temperature area at 20 ±2*»C. The lighting will be 50-70 
footcandles on a 16 hour daylight photoperiod. During the holding 
period, they will receive a suspension of algae (Selenastrum 
capricornutum) supplemented with a blended fish food/cerophyl 
suspension at least every 3 days. First-instar daphnids (<24 hours 
old) will be selected for testing and will not be fed during the 
test. 

Mysid shrimp (Mysidopsis bahia) will be obtained from a com
mercial supplier (e.g.,Sea Plantations, Inc. or Gulf Breeze 
Specimens) and maintained in culture at ABC. Mysids will be cul
tured following the techniques described by the U.S. EPA (10). 
Test mysids will be selected from a sub-culture of immature 
individuals. 

5.3 Effluent Sample. The sample submitted to ABC for testing 
must be a 24-hour composite sample, consisting of equal volumes 
taken every hour (2). The sample should be collected in a glass or 
polyethylene container, refrigerated after collection, and shipped 
to arrive at ABC within 24 hours after collection. A one-gallon 
sub-sample of the 24-hour composite will be satisfactory for the 
toxicity test(s) required. ABC can provide sample containers and 
mailing cartons and can assist plant personnel in shipping arrange
ments so that the sample arrives at ABC in a timely manner. 

5.4 Dilution Water. It will not be necessary to collect 
actual receiving water for effluent dilutions for this test. The 
biomonitoring regulations recommend the use of reconstituted fresh
water or saltwater listed in the EPA effluent methods manual (3). 
The freshwater dilution water (for Daphnia sp.) will be a hard 
reconstituted water of 160-180 mg/l hardness (as CaCOa). The 
reconstituted saltwater (for Mysid sp.) will.be prepared from a 
commercial salt mix similar in composition*to that listed in the 
EPA effluent manual (3) and adjusted to a test salinity of 15-25 
ppt. 

5.5 Screen Test. The biomonitoring- regulations require that 
a 24-hour 100% effluent screen be conducted before more definitive 
(LCso) testing is considered. As stated in section 4.0, if ^20% of 
the test organisms die in the 100% solution, the permittee shall 
then conduct a 48-hour static replacement LCso test. This latter 
test is discussed in section 5.6. 
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The screen test will be conducted in 250 ml glass beakers 
containing 200 ml of solution. These test chambers will be held in 
a controlled temperature area at 20 ±2*'C on a 16-hour daylight vs. 
8-hour darkness photoperiod with 30-minute dawn/dusk transition 
periods. The screen test will include duplicate test chambers at 
100% vŝ . duplicate control chambers containing dilution water only. 
Ten test organisms will be placed in each replicate; therefore, 
twenty total organisms will be exposed to the 100% effluent and 
control (dilution) water. 

After a 24-hour exposure period, the test chambers will be 
observed for mortality and abnormal effects. If the combined 
replicate mortality is ^20%, the 48-hour LC50 test will be 
initiated. 

5.6 48-Hr LC50 Test. The definitive test will be conducted 
by exposing the test organisms to at least 5 effluent concentra
tions and a dilution water control. The test will be conducted 
using duplicate beakers per concentration containing 10 test 
organisms per beaker (=20 per concentration). The test concentra
tions used will follow one of the logarithmic series presented in 
Table 1. The most common concentration series used is 10-100% (10, 
18, 32, 56 and 100%). Several effluent toxicity tests conducted by 
ABC have shown that most industrial effluents are toxic within this 
range. 

The test organisms will be placed in the test chambers by 
stratified random assignment within 30 minutes after solution 
preparations. The test chambers will be observed for mortality 
and/or abnormal effects every 24 hours, with a record maintained of 
mortality and abnormal behavior for each concentration tested. 

5.7 Test Procedure - Chemical and Physical. Upon receipt of 
the test effluent, the following parameters will be measured of the 
100% effluent: temperature, dissolved oxygen, pH, conductivity and 
hardness. These same parameters, except hardness, will be measured 
at 0 and 48 hours of definitive testing in one replicate of the 
control, low concentration, middle concentration and high concen
tration solutions. 

5.8 Analysis of Results. The results of the definitive study 
will be statistically analyzed for 24 and 48 hour LC50 values and 
their corresponding 95 percent confidence limits. These values 
will be determined by an LC50 computer program developed by Stephan 
et al. (11'. or by manual methods described by Litchfield-Wilcoxon 
(12) and Stephan (13). .' • > 

5.9 Report. One copy of the report will; be submitted. The 
report will contain all original raw data. Additional copies will 
be provided, if requested by the sponsor.,, at ia cppy rate of $50 per 
copy. The report-will include the following: 

5.9.1 Study dates, name and address of test facility. 
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5.9.2 Objectives and t e s t methods. 
•4... -

5.9.3 Reference to the statistical methods used for data 
analysis. 

5.9.4 Description of test effluent (date of receipt, storage 
conditions, physical characteristics, and method of preparing test 
concentrations). 

5.9.5 Description of test design. 

5.9.6 Summary of the data analysis, mortality observations 
and test water quality. 

5.9.7 Location of raw data. 

5.9.8 List and signatures of study personnel. 

5.9.9 GLP compliance statement by study director and a 
statement by ABC's Quality Assurance Unit. 

5.9.10 The report appendix will contain the original raw data 
for mortality observations and water quality, letter of test 
authorization, letters of authorized protocol changes and a copy of 
the approved protocol. 

5.10 Data Retention; All original raw data generated in the 
preliminary and definitive studies will be provided to the study 
sponsor in the appendix to the final report. A copy of the data 
will be retained in ABC's archives. 

6.0 PROTOCOL CHANGES 

In the event that modifications of this protocol are deemed 
necessary, a written statement of any changes and reason(s) pro
posed by the study sponsor or ABC will be submitted to the other 
party. All agreed changes will be expressed in writing, signed and 
dated by the sponsor's study director. The signed changes will be 
appended to the protocol and included with the final report. This 
protocol is subject to revision when felt necessary to comply with 
changes in federal regulations and state of the art methodology. 
The protocol for a specific study will not be changed while the 
study is in progress without discussion with the study sponsor. 

7.0 SPONSOR AUTHORIZATIONS DURING THE STUDY ... 

Should a problem develop while the study is in progress, ABC 
will notify the study director within 24 hours, The problem and 
suggested test modifications will be discussed by telephone. ABC 
will proceed with the changes felt necessary upon the verbal au
thorization of the study director. A letter for written authori
zation will then be submitted by ABC to the study director and 
handled in the same manner discussed in section 6.0. 
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8.0 TEST-SPECIFIC INFORMATION 

8.1.1 General. The following items will be addressed for 
each static bioassay. This information is necessary to be in 
compliance with Good Laboratory Practice Regulations (8). Sections 
8.2, 8.3, 8.7 and 8.9 are to be completed by the study sponsor. 
Sections 8.4, 8.5 and 8.6 will be completed by ABC-

8.1.2 GLP Compliance. To be in compliance with the Federal 
Good Laboratory Practice regulations, the report of the investiga
tion conducted utilizing this protocol must contain a statement 
that the study was conducted in accordance with one of the follow
ing GLP's. 

1. U.S. F.D.A. Good Laboratory Practice Regulations (21 CFR 58). 

2. U.S. E.P.A. Good Laboratory Practice Standards; Toxic Sub
stances Control (40 CFR 792). 

3. U.S. E.P.A. Good Laboratory Practice Standards; Pesticide 
Programs (40 CFR 160). 

4. OECD Principles of Good Laboratory Practice; Annex 2 C(8l) 
30(Final). ^ 

5. Any state or local GLP which may-apply. 

The specific GLP regulation, for which this study specific 
protocol and resultant study must be.in compliance with, is to be 
.designated by the study sponsor in section 8.8 of this protocol. 
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8.2 Study Sponsor: 

8.2.1 Company Molycorp, Inc. 

8.2.2 Address 3 miles East of Questa on State Rd. 58 

P. 0. Box 469, Questa, New Mexico 87556 

8.2.3 Sponsor's Study Director 

Mr. Fred Martinez 
Name Title 

8.3 Effluent: 

8.3.1 Sample Number Water Diversion Channel 

8.3.2 NPDES Permit Number NM-0022306 

8.3.3 Physical Description clear liquid 

8.3.4 Handling Precautions Normal' 

8.4 Test Concentrations: To be determined after 24-hour screen 
of 100% effluent and consultation with, study sponsor. 

8.4.1 Sponsor's study director notified of screen results: 

Date j/2-i / 9:1:7 ABC Biologist r ^ f t ^ ^ ^ ^ ^ ^ ^ y j ^ ^ 

100% effluent screen = ^20% mortality P ' <20% mortality 

8.4.2 Definitive test concentrations agreed upon: 

8.5 Test Organisms: 

8.5.1 Species Daphnia magna 

8.5.2 Supplier ABC in-house culture 

8.6 Study Dates: 

8.6.1 Proposed starting date of definitive study 3/26/86 

8.6.2 Proposed completion date of definitive study 4/15/86 

8.7 ABC Study Personnel; -.• ' ; . 

8.7.1 Study Director 

Alan D. Forbis Aquatic Biologist III 

Name Title 
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8.7.2 Aquatic Supervisor 

Carl M. Thompson Aquatic Toxicology Supervisor 

Name Title 

8.8 GLP Compliance (check the most appropriate): 

EPA-FIFRA ; EPA-TSCA ; FDA ; OECD ; Other NPPES-EPA 
8.9 Protocol Approvals. The following is to be signed by the 

appropriate study personnel: 

8^.1 Spong^^s Study Director CD p . { J . 

Naii ' ; Title D^tT 

8.9.2 ABC's Study Director 

/ l ^ ^ S? 9~y\Pi- Aquatic Biologist III 3-27-86 
Name Title Date 

Leader 
(1^ . Group Leader, 

Aulmal Toxicology 3-27-86 
Name - M - . - Title-- Date 

8.10 Authorization to return the test material and sample: 

8.10.1 Sponsor's authorized agent to receive the test material 
and sample. 

Mr. Fred Martinez 
Name Title 

8.10.2 Shipping Address. 

Molycorp, Inc. 
Company 

3 miles East of Questa Highway 38 
Street Address 

Questa, New Mexico 87556 
City ' State. ,.,, Zip Code 

505-586-0212 • 
Phone Number 

8.10.3 Hazardous shipment information-. ' . ; -. 

Proper Shipping Name 

Class of Restricted Article (e.g. flammable, poison, radioactive, 
etc.) 

Q ) Due to the time restrictions for effluent testing following receipt of 
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TABLE 1: Guide to selection of experimental concentrations 
based on progressive bisection of intervals on 
logarithmic scale. 

Col. 1 

10.0 

3.2 

1.0 

Col. 2 

10.0 

3.2 

-

1.0 

Col. 3 

10.0 

5.6 

3.2 

: V 

• ~ -

1.8 

1.0 

Col. 4 

10.0 

7.5 

5.6 

4.2 

3.2 

2.4 

1-8 

1.35 

1.0 

Col. 5 

10.0 

8.7 

7.5 

6.5 

5.6 

4.9 

4.2 

3.7 

3.2 

2.8 

2.4 

2.1 

1.8 

1.55 

1.35 

1.15 

1.0 
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TABLE 2: Chemical characteristics of well water used 
by ABC's Aquatic Toxicology Division. 

Parameters 

Temperature 

Dissolved Oxygen 

Hardness (CaCOs) 

Alkalinity (CaCOa) 

Conductivity 

NH3-N 

NO3-NO2-N 

Ortho-Phosphate 

Aluminum 

Arsenic 

Cadmium 

Chromium-

Cobalt 

Copper 

Iron 

Lead 

Mercury 

Nickel 

Silver 

Zinc 

Measured organophosphorus 
pesticides 

Measured organochlorine 
pesticides plus PCB's 

Concentration 

15-20*'Ĉ  

9.2-10.1 ppm 

7.8-8.3^ 

225-275 ppm^ 

325-375 ppm^ 

700 pnhos/cm 

0.60 ppm 

0.20 ppm 

O.lb ppm 

<0.010 ppm 

<0.0005 ppm 

<0.002 ppm 

<0.006 ppm 

<0.003 ppm 

<0.002 ppm 

<0.004 ppm 

0.017 ppm 

0.0008 ppm 

<0.013 ppra 

<0.0004 ppm 

0.001 ppm 

After aeration. >. ' • 

Represents seasonal variation, with ; the monthly 
range not exceeding 10%. 

"Below minimum detectable limits. 
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